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Abstract 

Micronutrient malnutrition, often termed “hidden hunger,” is a persistent public health crisis 

affecting over 2 billion people globally, particularly in low- and middle-income countries. 

Deficiencies in essential micronutrients such as iron, iodine, vitamin A, and zinc lead to severe 

consequences, including stunted growth, cognitive impairments, weakened immunity, and 

increased mortality. While traditional fortification methods have made progress, innovative 

approaches are needed to accelerate global impact. Pharmacists, with their expertise in 

formulation, drug delivery, and community health, are uniquely positioned to drive these 

advancements.  
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This paper explores the pharmacist's role in combating micronutrient deficiencies through 

innovative formulation techniques, community engagement, and policy advocacy. Topics include 

nanotechnology, biofortification, and microencapsulation, as well as the integration of fortification 

into routine pharmacotherapy. By collaborating with policymakers, food scientists, and healthcare 

providers, pharmacists can bridge gaps in supply chains, overcome economic barriers, and 

contribute to achieving the United Nations Sustainable Development Goals. Their active 

involvement is essential for scalable and sustainable solutions to global malnutrition. 

Keywords: Micronutrient malnutrition, fortification, pharmacists, public health, hidden hunger, 

iron deficiency, vitamin A, iodine, zinc, nanotechnology, biofortification, microencapsulation, 

personalized nutrition, nutrigenomics, fortified foods, supplementation, supply chain, policy 

advocacy, community health, Sustainable Development Goals, public-private partnerships, global 

nutrition. 

Introduction 

Micronutrient malnutrition, a form of undernutrition often referred to as “hidden hunger,” remains 

a critical global health issue, disproportionately affecting children, pregnant women, and 

populations in low- and middle-income countries. This silent epidemic results from insufficient 

intake of essential vitamins and minerals, such as iron, iodine, vitamin A, and zinc, which are 

crucial for normal growth, development, and immune function. The consequences of micronutrient 

deficiencies are profound, leading to stunted growth, impaired cognitive development, increased 

susceptibility to infections, and higher mortality rates. Despite decades of intervention, an 

estimated 2 billion people continue to suffer from these deficiencies globally. 

While traditional strategies, such as supplementation and fortification, have shown varying degrees 

of success, gaps persist in reaching vulnerable populations effectively. Recent advancements in 

food technology and delivery systems present new opportunities to address these challenges. 

Pharmacists, as highly accessible and trained healthcare professionals, possess the knowledge and 

skills to lead these efforts. Their expertise in formulation science, distribution networks, and 

patient education enables them to play a pivotal role in developing and implementing innovative 

micronutrient fortification programs. This article highlights the unique contributions pharmacists 

can make in combating global malnutrition by leveraging their expertise, advancing new 

technologies, and advocating for policy changes. By addressing the systemic barriers that hinder 

progress, pharmacists can be at the forefront of sustainable solutions to hidden hunger. 
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1. The Global Burden of Micronutrient Malnutrition 

1.1 Prevalence and Impact of Micronutrient Deficiencies 

Micronutrient malnutrition affects over 2 billion people globally, particularly in low- and middle-

income countries. Deficiencies in critical nutrients like iron, iodine, vitamin A, and zinc lead to 

severe health consequences, including anemia, weakened immunity, impaired cognitive 

development, and increased mortality. Children under five and pregnant women are among the 

most vulnerable, experiencing long-term physical and mental impairments. 

1.2 Socioeconomic and Regional Disparities 

Micronutrient deficiencies are not evenly distributed but are concentrated in regions with poor 

dietary diversity, poverty, and limited access to fortified foods or supplements. Sub-Saharan Africa 

and South Asia face the highest prevalence, where food insecurity and lack of healthcare 

infrastructure exacerbate the issue. Addressing these disparities requires targeted interventions to 

meet the needs of high-risk populations. 

1.3 Hidden Hunger and Its Broader Consequences 

Hidden hunger extends beyond physical health impacts, affecting societal development. 

Malnutrition reduces productivity and increases healthcare costs, creating an intergenerational 

cycle of poverty and poor health. Countries with high rates of micronutrient deficiencies face 

challenges in achieving sustainable development goals, particularly those related to health, 

education, and economic growth. 

1.4 The Need for Holistic Solutions 

Despite progress through supplementation and food fortification programs, significant gaps remain 

in reaching underserved populations. Addressing micronutrient malnutrition requires a multi-

faceted approach, including innovative technologies, public-private partnerships, and community 

engagement. Pharmacists, as accessible healthcare professionals, can play a vital role in bridging 

these gaps and driving sustainable solutions. 

2. The Pharmacist’s Role in Micronutrient Formulation and Fortification 

2.1 Expertise in Formulation Science 

Pharmacists possess in-depth knowledge of formulation science, making them well-suited to 

design and develop micronutrient-fortified products. They ensure the stability, bioavailability, and 

compatibility of nutrients, addressing challenges such as nutrient-nutrient interactions and 

degradation during storage. Their contributions are vital in creating effective and consumer-
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friendly fortified products like powders, capsules, and lipid-based supplements. 

2.2 Innovating Delivery Systems for Maximum Impact 

Pharmacists are integral to advancing innovative delivery systems, such as microencapsulation, 

nanotechnology, and biofortification. These methods enhance the bioavailability of micronutrients 

and ensure their protection from environmental factors. For instance, microencapsulation can mask 

unpleasant tastes and improve nutrient absorption, while nanotechnology enables targeted 

delivery, reducing the required dosage. 

2.3 Bridging Industry and Public Health Needs 

Pharmacists act as a critical link between pharmaceutical manufacturers and public health 

initiatives. By collaborating with food scientists and industry leaders, they help create cost-

effective, scalable fortification solutions tailored to the nutritional needs of specific populations. 

Their ability to align product development with public health goals ensures fortified products meet 

regulatory standards and address malnutrition effectively. 

2.4 Ensuring Safety and Quality Assurance 

Pharmacists play a crucial role in quality assurance, ensuring that fortified products maintain safety 

and efficacy throughout their shelf life. Their knowledge of good manufacturing practices (GMP) 

and regulatory compliance ensures that micronutrient formulations meet global and local 

standards. This expertise is particularly important in scaling up fortification programs to reach 

vulnerable populations reliably. 

3. Beyond Basics: Innovative Fortification Techniques 

3.1 Nanotechnology in Micronutrient Delivery 

Nanotechnology has revolutionized the delivery of micronutrients by improving their solubility, 

stability, and bioavailability. Nanoparticles enable targeted delivery, ensuring nutrients are 

absorbed at optimal rates while reducing side effects. For example, iron nanoparticles address iron-

deficiency anemia without causing gastrointestinal discomfort, a common issue with traditional 

iron supplements. 

3.2 Biofortification for Sustainable Solutions 

Biofortification involves genetically enhancing crops to increase their micronutrient content. 

Unlike traditional fortification, biofortification targets the source, creating sustainable and long-

term solutions for nutrient deficiencies. Crops such as zinc-enriched rice and vitamin A-rich 

golden rice are already making significant strides in addressing malnutrition in resource-poor 
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settings. 

3.3 Microencapsulation for Stability and Taste Masking 

Microencapsulation is an innovative technique that coats micronutrients with protective layers to 

shield them from environmental factors like heat, light, and humidity. This method not only 

enhances the stability of fortified products but also masks unpleasant tastes and odors, making 

them more acceptable to consumers. It is particularly useful in incorporating nutrients into staple 

foods such as flour and milk. 

3.4 Fortification Through Smart Food Packaging 

Smart food packaging is an emerging technology that incorporates micronutrients directly into the 

packaging material, allowing gradual nutrient release into food during storage. This method 

reduces production costs and minimizes nutrient loss, ensuring the consumer receives optimal 

benefits. Pharmacists, in collaboration with food technologists, can pioneer this approach for 

widespread application. 

4. Bridging the Gap: Pharmacists in Community-Based Interventions 

4.1 Pharmacists as Accessible Healthcare Providers 

Community pharmacists are often the first point of contact for healthcare, especially in 

underserved regions. Their accessibility and trustworthiness position them to educate communities 

about the importance of micronutrients, dietary habits, and supplementation. By offering 

personalized counseling, pharmacists can empower individuals to make informed choices about 

their nutrition. 

4.2 Distribution of Fortified Products and Supplements 

Pharmacists play a critical role in distributing fortified products, ensuring they reach vulnerable 

populations efficiently. Whether through private pharmacies or public health initiatives, 

pharmacists can bridge gaps in supply chains and help integrate fortified foods and supplements 

into daily diets. Their involvement ensures that fortified products are safe, effective, and culturally 

acceptable. 

4.3 Monitoring and Reporting on Intervention Outcomes 

Pharmacists are essential in monitoring the success of community-based fortification programs. 

They can collect data on the prevalence of micronutrient deficiencies, track the effectiveness of 

interventions, and identify areas for improvement. By reporting these findings to public health 

authorities, pharmacists contribute to evidence-based decision-making. 
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4.4 Case Studies: Impact of Pharmacist-Led Initiatives 

Successful pharmacist-led programs in regions like Southeast Asia and Sub-Saharan Africa 

highlight their impact on reducing malnutrition. For instance, in rural settings, pharmacists have 

implemented iron supplementation campaigns for anemic women and children, leading to 

measurable improvements in health outcomes. These case studies demonstrate how pharmacists 

can drive sustainable change through community-based interventions. 

5. Tackling Policy and Regulatory Challenges 

5.1 Advocating for Mandatory Fortification Standards 

Pharmacists play a crucial role in advocating for mandatory fortification policies that ensure 

widespread implementation and compliance. By participating in public health discussions and 

collaborating with policymakers, pharmacists can help establish evidence-based guidelines for 

fortifying staple foods, such as salt, flour, and rice, with essential micronutrients. These policies 

have proven effective in reducing deficiencies in various countries. 

5.2 Ensuring Quality Control and Regulatory Compliance 

As experts in product formulation and quality assurance, pharmacists can ensure that fortified 

products meet safety and efficacy standards. Their involvement in regulatory frameworks ensures 

adherence to good manufacturing practices (GMP) and international standards set by organizations 

like the WHO and Codex Alimentarius. This oversight is critical in maintaining public trust in 

fortified foods. 

5.3 Overcoming Policy Implementation Barriers 

Despite established policies, implementation gaps often hinder the success of fortification 

programs. Pharmacists can address these challenges by advocating for robust monitoring systems, 

streamlining supply chains, and identifying bottlenecks in distribution. Additionally, they can 

collaborate with stakeholders to design culturally sensitive and region-specific interventions. 

5.4 Collaborating with Global and Local Stakeholders 

Pharmacists are well-positioned to partner with international organizations such as the World 

Health Organization (WHO), United Nations Children's Fund (UNICEF), and local governments. 

By contributing their expertise, they can help develop comprehensive strategies that align with 

global goals, such as the Sustainable Development Goals (SDGs), and ensure effective 

implementation at the local level. 
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6. Addressing Supply Chain and Economic Barriers 

6.1 The Challenge of Supply Chain Inefficiencies 

The success of micronutrient fortification programs heavily depends on robust and efficient supply 

chains. However, many low- and middle-income countries face significant challenges, including 

inadequate infrastructure, fragmented distribution networks, and limited access to fortified 

products in remote areas. These barriers hinder the timely and equitable delivery of fortified foods 

and supplements to vulnerable populations. 

6.2 Pharmacists’ Role in Streamlining Supply Chains 

Pharmacists are uniquely positioned to optimize supply chains due to their understanding of 

product distribution and inventory management. They can collaborate with manufacturers, 

distributors, and healthcare systems to ensure that fortified products reach consumers efficiently. 

By implementing digital tools such as inventory management systems and real-time tracking, 

pharmacists can reduce delays, minimize waste, and ensure consistent availability of fortified 

products. 

6.3 Leveraging Locally Sourced Ingredients 

Cost is a major barrier to the production and accessibility of fortified foods. Pharmacists can 

advocate for the use of locally sourced raw materials to reduce production costs while maintaining 

quality. For example, using indigenous crops for biofortification or locally available excipients in 

supplement formulations can make fortified products more affordable and sustainable for 

communities. 

6.4 Advocacy for Economic Incentives 

Pharmacists can work with policymakers to introduce economic incentives that encourage 

manufacturers to produce fortified foods. Subsidies, tax breaks, and grants can lower the costs 

associated with fortification, making it financially viable for producers and affordable for 

consumers. These measures have been successful in countries like India, where fortified rice is 

distributed through government-supported programs. 

6.5 Partnerships with Private Sector and NGOs 

Collaboration with private sector companies and non-governmental organizations (NGOs) can 

enhance the reach and affordability of fortified products. Pharmacists can act as intermediaries, 

fostering partnerships between manufacturers and public health agencies to expand distribution 

networks and implement targeted programs. For instance, partnerships with NGOs can support 
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subsidized distribution in rural areas. 

6.6 Economic Models for Sustainable Impact 

Pharmacists can help design sustainable economic models for fortification programs by balancing 

cost and scalability. Public-private partnerships (PPPs) are a key strategy, where governments, 

private entities, and healthcare professionals share responsibilities in funding and distributing 

fortified products. Pharmacists can contribute by ensuring product quality and monitoring program 

outcomes, strengthening the impact of these collaborations. 

6.7 Integrating Digital Health Tools in Supply Chains 

The use of digital health tools, such as mobile applications and blockchain technology, can 

enhance transparency and efficiency in the distribution of fortified foods. Pharmacists can lead the 

adoption of these technologies to track products from production to consumption, ensuring 

accountability and reducing fraud or wastage in the supply chain. 

6.8 Reducing Consumer Costs and Increasing Accessibility 

To make fortified products accessible to low-income populations, pharmacists can advocate for 

reduced retail prices through subsidies and bulk purchasing programs. Additionally, they can guide 

community-based organizations in creating cooperative purchasing systems, where communities 

pool resources to buy fortified foods at reduced costs. 

By addressing these supply chain and economic barriers, pharmacists can play a transformative 

role in ensuring the success of fortification programs and expanding their impact on reducing 

global malnutrition. 

7. Integrating Fortification with Modern Pharmacotherapy 

7.1 Co-Formulation of Nutrients with Pharmaceuticals 

Pharmacists can develop co-formulated products that combine micronutrients with essential 

medications to address both nutritional deficiencies and medical conditions. For example, 

incorporating iron or zinc into oral rehydration salts (ORS) can simultaneously treat dehydration 

and nutrient deficiencies in children with diarrhea. Similarly, pairing calcium and vitamin D with 

osteoporosis medications enhances therapeutic outcomes for bone health. 

7.2 Personalized Nutrition Through Nutrigenomics 

Advances in nutrigenomics enable pharmacists to tailor micronutrient fortification to an 

individual’s genetic profile, ensuring personalized and precise nutritional interventions. For 
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instance, patients with genetic predispositions to vitamin D deficiency or iron metabolism 

disorders can benefit from customized fortified products that align with their unique nutritional 

needs. This approach maximizes efficacy and minimizes risks associated with over-

supplementation. 

7.3 Adjunctive Therapy for Disease Management 

Micronutrient fortification can serve as an adjunctive therapy in managing chronic and infectious 

diseases. For instance:\n- Iron and Vitamin B12: Improve outcomes in patients with anemia due 

to chronic kidney disease or cancer.\n- Zinc and Vitamin C: Enhance immune response in 

individuals undergoing treatment for respiratory infections.\n- Vitamin A: Reduces complications 

and supports recovery in patients with measles or HIV.\nBy integrating fortification into 

pharmacotherapy, pharmacists ensure holistic patient care that addresses both disease-specific and 

nutritional needs. 

7.4 Enhancing Medication Efficacy Through Nutrition 

Micronutrients often influence the efficacy and metabolism of medications. For example, vitamin 

K plays a critical role in blood clotting and interacts with anticoagulants, while magnesium affects 

the absorption of certain antibiotics. Pharmacists can design fortified formulations that optimize 

drug-nutrient interactions, ensuring patients achieve better therapeutic outcomes. 

7.5 Fortification in Preventive Healthcare 

Modern pharmacotherapy increasingly emphasizes prevention. Pharmacists can integrate fortified 

products into preventive healthcare strategies to reduce the incidence of nutrient-related conditions 

such as anemia, osteoporosis, and neural tube defects. For example, folic acid fortification in 

women of childbearing age can prevent congenital disabilities, while iodine fortification can 

reduce the prevalence of goiter and hypothyroidism. 

7.6 Addressing Medication-Induced Nutrient Depletion 

Certain medications, such as diuretics, statins, and antacids, deplete essential micronutrients over 

time. Pharmacists can counteract these effects by recommending fortified foods or supplements to 

restore nutrient balance. For example, potassium-rich products can mitigate the depletion caused 

by diuretics, while fortified calcium and vitamin D can address bone loss associated with 

corticosteroid use. 
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7.7 Collaborative Care Models 

Integrating fortification into pharmacotherapy requires collaboration among healthcare 

professionals. Pharmacists can work alongside physicians, dietitians, and public health officials to 

design comprehensive care plans that include fortified products. This multidisciplinary approach 

ensures patients receive both medical treatment and adequate nutrition, addressing their health 

holistically. 

By blending micronutrient fortification with modern pharmacotherapy, pharmacists can 

revolutionize patient care, improving both therapeutic outcomes and nutritional well-being. This 

integration offers a powerful strategy for reducing the dual burden of disease and malnutrition. 

8. The Road Ahead: Research, Collaboration, and Advocacy 

8.1 Advancing Research in Fortification Science 

The future of micronutrient fortification relies on innovative research to enhance the efficacy and 

accessibility of fortified products. Pharmacists can lead studies on emerging technologies such as 

nanotechnology, biofortification, and microencapsulation. Additionally, clinical trials are essential 

to evaluate the impact of fortified foods and supplements on malnutrition outcomes, particularly 

in vulnerable populations like children, pregnant women, and the elderly. 

8.2 Strengthening Multidisciplinary Collaboration 

Collaboration among healthcare professionals, scientists, policymakers, and community 

organizations is critical to the success of fortification programs. Pharmacists can serve as key 

players in multidisciplinary teams, bridging the gap between formulation science and public health 

implementation. Working with dietitians, food technologists, and public health experts ensures 

that fortified products are safe, culturally appropriate, and effective in addressing nutritional gaps. 

8.3 Policy Advocacy for Sustainable Impact 

Pharmacists have a vital role in advocating for policies that prioritize micronutrient fortification 

as a public health strategy. Engaging with policymakers to mandate fortification of staple foods 

and supplements can ensure widespread coverage. Pharmacists can also influence international 

organizations like the World Health Organization (WHO) and UNICEF to allocate resources and 

provide technical support for fortification initiatives in low- and middle-income countries. 

8.4 Leveraging Digital Tools for Program Monitoring 

Digital health technologies offer new opportunities to enhance fortification programs. Pharmacists 

can implement mobile applications and data analytics tools to monitor the distribution and 
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consumption of fortified products. Real-time tracking can provide valuable insights into program 

effectiveness, enabling timely adjustments to maximize impact. 

8.5 Engaging Communities for Sustainable Change 

Community involvement is essential for the success of fortification efforts. Pharmacists can lead 

community education campaigns to raise awareness about the importance of micronutrients and 

fortified foods. Collaborating with local leaders, schools, and healthcare facilities fosters trust and 

ensures that fortification programs align with community needs. 

8.6 Addressing Emerging Challenges in Nutrition 

The global nutrition landscape is evolving, with emerging challenges such as the rise of non-

communicable diseases (NCDs) and climate change affecting food systems. Pharmacists can 

advocate for fortification programs that address these trends, such as reducing salt iodine loss due 

to environmental factors or fortifying processed foods with micronutrients to counteract nutrient-

poor diets. 

8.7 Aligning with Global Nutrition Goals 

Micronutrient fortification is integral to achieving the United Nations Sustainable Development 

Goals (SDGs), particularly those related to health (SDG 3), hunger (SDG 2), and education (SDG 

4). Pharmacists can play a leading role in designing and implementing programs that contribute to 

these global targets, ensuring progress toward ending malnutrition. 

8.8 Driving Innovation Through Public-Private Partnerships 

Public-private partnerships (PPPs) can scale up fortification efforts by combining resources and 

expertise from both sectors. Pharmacists can facilitate collaborations between governments, 

NGOs, and private companies to develop and distribute fortified products. These partnerships can 

address economic and logistical barriers, ensuring sustainable and cost-effective solutions. 

By focusing on research, fostering collaboration, and advocating for policy advancements, 

pharmacists can shape the future of micronutrient fortification. Their active involvement is crucial 

to reducing global malnutrition and achieving long-term health and development goals. 

9. Challenges After COVID-19 Crisis 

9.1 Exacerbation of Malnutrition 

The COVID-19 pandemic disrupted global food systems, exacerbating micronutrient malnutrition, 

particularly in low- and middle-income countries. Economic hardships, supply chain disruptions, 
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and reduced access to healthcare led to increased food insecurity. Vulnerable populations, 

including children and pregnant women, experienced worsened nutritional deficiencies due to 

limited availability of fortified foods and supplements. 

9.2 Supply Chain Disruptions 

Global lockdowns and transportation restrictions significantly impacted the production and 

distribution of fortified products. Factories faced shortages of raw materials, while logistical 

challenges delayed deliveries, particularly in remote areas. These disruptions underscored the 

fragility of supply chains and the need for resilient systems to sustain micronutrient fortification 

programs during future crises. 

9.3 Reduced Community Outreach and Education 

Social distancing measures and reduced healthcare services limited pharmacists’ ability to engage 

with communities and deliver essential nutrition education. Outreach programs promoting fortified 

products and dietary guidance were often suspended, leaving gaps in awareness and intervention, 

particularly in rural and underserved areas. 

9.4 Shifting Policy Priorities 

During the pandemic, many governments shifted focus to managing the immediate health crisis, 

deprioritizing long-term nutrition and fortification programs. Budget reallocations and resource 

constraints delayed the implementation of planned fortification initiatives, hindering progress in 

combating malnutrition. 

9.5 Economic Barriers for Vulnerable Populations 

Economic instability resulting from the pandemic left many households unable to afford fortified 

foods or supplements. The increase in unemployment and poverty further reduced purchasing 

power, particularly in developing nations, where micronutrient deficiencies are already 

widespread. 

9.6 Emerging Health-Nutrition Interactions 

COVID-19 revealed the critical link between nutrition and immunity. Micronutrient deficiencies, 

particularly in vitamin D, zinc, and selenium, were associated with poorer immune responses and 

higher disease severity. This highlights the urgent need to incorporate nutrition into public health 

strategies to build resilience against infectious diseases. 
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9.7 Innovations to Overcome Post-COVID Challenges 

Pharmacists can play a pivotal role in addressing these post-COVID challenges by leveraging 

technology to resume outreach programs through telehealth, mobile apps, and digital platforms. 

Strengthening supply chains with localized production and distribution networks can mitigate 

future disruptions. Advocacy for policy reforms prioritizing nutrition as part of pandemic 

preparedness plans is essential to ensuring sustained efforts against malnutrition. 

By addressing these challenges, pharmacists and stakeholders can rebuild and enhance fortification 

programs to better withstand future global crises while continuing to combat micronutrient 

malnutrition. 

Conclusion 

Micronutrient malnutrition remains a pressing global health challenge, affecting billions of people 

and undermining progress toward achieving sustainable development goals. Deficiencies in 

essential vitamins and minerals lead to severe health, economic, and societal consequences, 

particularly in low- and middle-income countries. While traditional strategies like supplementation 

and food fortification have made significant strides, there is a critical need for innovation and 

collaboration to reach underserved populations effectively. 

Pharmacists are uniquely positioned to address this challenge through their expertise in 

formulation, community health, and policy advocacy. By advancing innovative techniques such as 

nanotechnology, microencapsulation, and biofortification, pharmacists can contribute to the 

development of cost-effective and bioavailable fortified products. Their role extends beyond 

product development to include educating communities, monitoring program outcomes, and 

ensuring quality assurance. 

Collaboration with policymakers, food scientists, and global organizations amplifies the impact of 

fortification initiatives. Pharmacists can advocate for mandatory fortification standards, strengthen 

supply chains, and overcome economic barriers to make fortified products accessible to those who 

need them most. Furthermore, integrating micronutrient fortification with modern 

pharmacotherapy offers a holistic approach to addressing the dual burden of malnutrition and 

disease. 

As the global nutrition landscape evolves, pharmacists must adapt to emerging challenges such as 

non-communicable diseases, climate change, and shifting dietary patterns. By leveraging digital 

tools, fostering public-private partnerships, and engaging communities, they can drive sustainable 

solutions that align with global nutrition targets. 
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The pharmacist’s role in micronutrient fortification is indispensable. Through innovation, 

advocacy, and collaboration, they can contribute significantly to reducing the global burden of 

malnutrition, improving health outcomes, and enhancing the quality of life for millions worldwide. 

This multifaceted approach positions pharmacists as pivotal players in the fight against hidden 

hunger, ensuring a healthier and more equitable future. 
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