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Pocket Guide Pharmacokinetics Made Easy

Pharmacokinetics is a fundamental aspect of understanding how drugs behave within the human
body. For students, healthcare professionals, and pharmacists alike, mastering pharmacokinetics
can seem daunting at first glance. That?s where a well-organized pocket guide comes in?making
complex concepts straightforward, accessible, and easy to recall. This guide aims to simplify
pharmacokinetics, providing you with essential principles, key calculations, and practical tips to
enhance your understanding and clinical practice.

Understanding Pharmacokinetics: The Basics

Pharmacokinetics (PK) describes how the body absorbs, distributes, metabolizes, and eliminates
drugs. These processes determine the drug?s concentration in the bloodstream and tissues over
time, influencing efficacy and safety.

Four Main Processes of Pharmacokinetics

- Absorption: How a drug enters the bloodstream from the site of administration.
- Distribution: The dispersion of the drug throughout body fluids and tissues.
- Metabolism: The chemical alteration of the drug, primarily in the liver.
- Excretion: The removal of the drug and its metabolites, mainly via kidneys.

Understanding these processes helps in predicting drug levels, adjusting doses, and avoiding
toxicity.

Key Pharmacokinetic Parameters

Knowing and calculating certain parameters are essential for effective drug dosing and
management.

1. Half-life (t1/2)

- The time it takes for the plasma concentration of a drug to reduce by 50%.
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- Influences dosing intervals and duration of action.
- Calculated as:

t1/2 = (0.693 × Vd) / CL

where Vd = volume of distribution, CL = clearance.

2. Clearance (CL)

- The volume of plasma cleared of the drug per unit time.
- Determines how quickly a drug is eliminated.
- Calculated as:

CL = (Dose × F) / AUC

where F = bioavailability, AUC = area under the curve.

3. Volume of Distribution (Vd)

- The hypothetical volume in which the total drug would need to be uniformly distributed to
produce the observed blood concentration.

- Indicates how extensively a drug distributes into tissues.
- Calculated as:

Vd = (Amount of drug in the body) / (Plasma concentration)

4. Area Under the Curve (AUC)

- Represents total drug exposure over time.
- Used to compare bioavailability and calculate clearance.

Pharmacokinetic Models

Models simplify the understanding of drug behavior in the body, with the most common being
one-compartment and two-compartment models.

1. One-Compartment Model

Published by: cpanel.creightoncommunityfoundation.org Page 2 of 19



pocket guide pharmacokinetics made easy File PDF Vol. 2023, Issue 9

- Assumes the drug distributes instantly and uniformly throughout the body.
- Useful for many drugs with rapid distribution.
- Key calculations involve first-order kinetics where drug elimination is proportional to

concentration.

2. Two-Compartment Model

- Recognizes a central (blood and highly perfused organs) and peripheral (less perfused tissues)
compartment.

- Used for drugs with slower distribution phases.
- Involves complex calculations but provides more accurate modeling for certain drugs.

Calculations in Pharmacokinetics

Practical calculations allow clinicians and students to determine doses, timing, and expected drug
levels.

1. Loading Dose

- Used to quickly achieve therapeutic drug levels.
- Calculated as:

Loading Dose = (Target plasma concentration × Vd) / F

2. Maintenance Dose

- Maintains drug levels within therapeutic window.
- Calculated as:

Maintenance Dose = (Cl × Target plasma concentration) × Dosing interval / F

3. Dosing Interval (?)

- Time between doses to maintain steady state.
- Related to half-life:

? ? 4 to 5 × t1/2
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Steady State and Therapeutic Drug Monitoring

Maintaining effective and safe drug levels involves understanding steady state and the importance
of monitoring.

1. Steady State (Css)

- Achieved when the rate of drug administration equals the rate of elimination.
- Typically reached after 4-5 half-lives.
- Css can be predicted with:

Css = (F × Dose) / (Cl × ?)

2. Therapeutic Drug Monitoring (TDM)

- Measures drug levels to tailor dosing.
- Particularly important for drugs with narrow therapeutic windows (e.g., digoxin, phenytoin).

Factors Affecting Pharmacokinetics

Various patient-specific factors influence drug behavior.

1. Age

- Neonates and the elderly often have altered metabolism and clearance.

2. Liver and Kidney Function

- Impaired function decreases metabolism and excretion, requiring dose adjustments.

3. Body Composition

- Obesity or cachexia affect Vd and dosing.

4. Drug Interactions
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- Certain drugs may induce or inhibit enzymes affecting metabolism.

Practical Tips and Common Pitfalls

- Always consider bioavailability when calculating doses.
- Remember that half-life influences dosing frequency.
- Use pharmacokinetic parameters to individualize therapy.
- Be cautious with drugs having narrow therapeutic indices.
- Regularly monitor drug levels when indicated.

Summary of Key Points

- Pharmacokinetics explains how drugs move through the body, influencing dosing and efficacy.
- Understanding and calculating parameters like half-life, clearance, and volume of distribution

are essential skills.
- Choose appropriate models based on the drug's distribution characteristics.
- Use pharmacokinetic principles to optimize therapy, especially in special populations or with

complex drugs.
- Always consider patient-specific factors and apply therapeutic drug monitoring when necessary.

Conclusion

Mastering pharmacokinetics doesn?t have to be overwhelming. With a clear understanding of its
core principles, key calculations, and practical application, you can confidently interpret drug
behavior and make informed dosing decisions. Keep this pocket guide handy for quick reference,
and integrate these concepts into your daily clinical practice or studies to make pharmacokinetics
truly easy and accessible.

Remember: Consistent practice with calculations and real-world cases is the best way to reinforce
your understanding. Happy learning!
 
Pocket Guide Pharmacokinetics Made Easy is an invaluable resource for students, healthcare
professionals, and anyone seeking to simplify the often complex world of pharmacokinetics. This
concise yet comprehensive guide distills essential principles into an accessible format, making it
easier to understand, memorize, and apply pharmacokinetic concepts in clinical practice or
academic study. As a pocket-sized companion, it bridges the gap between detailed textbooks and
practical application, ensuring that users can quickly reference key information during busy clinical
rotations or exam preparations.
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Overview of Pharmacokinetics and the Need for a Pocket Guide

Pharmacokinetics, often described as the ?what the body does to a drug,? involves the study of
drug absorption, distribution, metabolism, and excretion (ADME). Mastering these principles is
crucial for understanding drug dosing, interactions, and therapeutic monitoring. However, the
complexity and volume of information can be daunting, especially for students or clinicians who
need rapid access to core concepts.

A pocket guide like Pharmacokinetics Made Easy aims to address this challenge by condensing
essential information into an easy-to-navigate format. It provides quick references, simplified
diagrams, and mnemonic devices that facilitate retention and application. For learners, this resource
acts as both a primer and a refresher, reinforcing foundational concepts while highlighting clinically
relevant details.

Content and Structure of the Guide

Concise Summaries of Pharmacokinetic Principles

The guide begins with clear, straightforward explanations of fundamental concepts such as:

- The pharmacokinetic phases: absorption, distribution, metabolism, excretion
- The importance of bioavailability
- First-pass effect
- Volume of distribution (Vd)
- Clearance (Cl)
- Half-life (t½)
- Steady-state concentrations

These summaries are often accompanied by simple diagrams and flowcharts that visually reinforce
the concepts, making them easier to grasp for visual learners.

Mathematical Foundations Simplified

One of the strengths of this guide is its focus on simplifying the mathematical aspects of
pharmacokinetics. Instead of overwhelming readers with complex equations, it presents:

- Basic formulas for calculating half-life, clearance, and volume of distribution
- Approximate methods for estimating drug dosing
- Step-by-step examples that demonstrate how to apply these formulas in real-world scenarios
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This approach demystifies the math, empowering users to perform calculations confidently without
needing extensive mathematical background.

Clinical Applications and Dosing Strategies

The guide emphasizes practical applications, such as:

- Adjusting doses in renal or hepatic impairment
- Understanding drug interactions that alter pharmacokinetics
- Therapeutic drug monitoring (TDM) principles
- Recognizing pharmacokinetic patterns of common drugs

Quick-reference tables and algorithms facilitate decision-making, making it an effective tool in
clinical settings.

Features and Highlights

User-Friendly Design

- Compact size suitable for pockets or lab coats
- Clear headings and subheadings for quick navigation
- Use of color coding to differentiate sections
- Bullet points and numbered lists for clarity

Visual Aids

- Diagrams illustrating drug absorption and distribution
- Flowcharts summarizing pharmacokinetic processes
- Graphs depicting concentration-time curves

These visual elements enhance understanding and retention, especially for visual learners.

Mnemonic Devices and Memory Aids

The guide incorporates mnemonics to help memorize complex concepts, such as:

- ADME sequence
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- Factors affecting bioavailability
- Key equations and their interpretations

These memory aids make learning more engaging and improve recall during exams or clinical
practice.

Pros and Cons of the Pocket Guide

Pros:

- Accessibility: Compact size and quick-reference format make it ideal for on-the-go use.
- Clarity: Simplified explanations and visuals aid comprehension.
- Practical Focus: Emphasizes clinical applications, dosing adjustments, and real-world scenarios.
- User-Friendly: Designed with learners in mind, reducing cognitive overload.
- Cost-Effective: Typically affordable compared to full textbooks.

Cons:

- Limited Depth: Due to its brevity, it may lack detailed explanations found in comprehensive
textbooks.

- Not Exhaustive: Focuses on core concepts; advanced topics or niche drugs may be omitted.
- Potential for Oversimplification: Some nuances might be glossed over, requiring supplementary

reading.
- Static Content: May become outdated if not regularly revised to include new pharmacokinetic

data or guidelines.

Who Will Benefit Most from This Guide?

- Medical and Pharmacy Students: As an efficient revision tool before exams.
- Clinicians: For quick reference during patient care.
- Nurses and Pharmacists: To reinforce understanding of pharmacokinetic principles relevant to

dosing and monitoring.
- Educators: As a teaching aid or supplemental material.

How to Maximize the Use of the Guide

- Integrate with Learning: Use it alongside more detailed textbooks to reinforce concepts.
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- Practice Calculations: Apply formulas and examples in practice scenarios.
- Use Visuals: Refer to diagrams and flowcharts to understand complex processes.
- Update Knowledge: Supplement with current guidelines and recent research for the latest

practices.

Conclusion: Is It Worth It?

Pocket Guide Pharmacokinetics Made Easy delivers on its promise of simplifying a complex subject.
Its well-organized, concise format makes it an excellent starting point for students and a quick
reference for clinicians. While it may not replace comprehensive textbooks for in-depth study, it
serves as an invaluable tool for quick learning, review, and clinical application.

Its strengths?clarity, practicality, and portability?outweigh its limitations, especially when
complemented with other learning resources. Whether you are preparing for exams, managing
patients, or refreshing your knowledge, this guide can significantly enhance your understanding of
pharmacokinetics and improve your confidence in applying these principles in real-world settings.

In summary, Pharmacokinetics Made Easy is a highly recommended resource that balances
simplicity with essential information, making the often intimidating world of pharmacokinetics
accessible and manageable for a broad audience.
 

 QuestionAnswer What is the main purpose of the pocket guide to pharmacokinetics made easy?
The main purpose is to simplify and clarify the principles of pharmacokinetics, making it easier for
healthcare professionals and students to understand drug absorption, distribution, metabolism, and
excretion. How does this pocket guide help in clinical decision-making? It provides quick reference
to pharmacokinetic parameters like half-life, clearance, and volume of distribution, aiding clinicians
in dosing adjustments and optimizing therapy for individual patients. What pharmacokinetic concepts
are most emphasized in 'Made Easy'? Key concepts such as bioavailability, first-pass effect,
steady-state, dosing calculations, and half-life are emphasized to promote practical understanding.
Is this pocket guide suitable for beginners or advanced practitioners? It's designed to be accessible
for beginners and students, but also serves as a handy refresher for experienced practitioners
seeking quick reference. Does the guide include formulas and calculations for pharmacokinetics?
Yes, it includes essential formulas and step-by-step methods for calculating parameters like half-life,
clearance, and dosing intervals. Can this pocket guide assist in understanding drug interactions
related to pharmacokinetics? Absolutely. It explains how drugs may affect each other's absorption,
distribution, metabolism, or excretion, helping clinicians anticipate and manage interactions. Is the
pocket guide updated with current pharmacokinetic research and guidelines? Most editions aim to
incorporate the latest research and guidelines, but users should verify editions for the most recent
updates. Where can I access or purchase 'Pharmacokinetics Made Easy' pocket guides? They are
available through medical bookstores, online retailers, and sometimes as downloadable PDFs from
educational websites or publisher platforms. 
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Related keywords: pharmacokinetics, drug absorption, drug distribution, drug metabolism, drug
excretion, pharmacokinetic parameters, dosing calculations, clinical pharmacology, medication
management, drug clearance

made

Made is a versatile word with a rich history and diverse applications across language, culture, and
industry. From the simple act of creating something to complex branding concepts, the term
encapsulates the essence of production, craftsmanship, and origin. Understanding the various
facets of ?made? can deepen our appreciation for the processes and stories behind the objects,
ideas, and experiences that shape our world. This comprehensive guide explores the origins, uses,
and significance of ?made,? providing insights into its role in language, manufacturing, art, and
more.

The Origin and Evolution of the Word ?Made?

Historical Roots

The word ?made? derives from the Old English verb ?macian,? which means ?to build, construct, or
fashion.? Over centuries, it evolved into ?maken? in Middle English before settling into the modern
form ?made.? Its roots are deeply embedded in the concept of creation and craftsmanship,
reflecting humanity?s long-standing desire to produce and shape their environment.

Evolution Through Language

Throughout history, ?made? has retained its core meaning of creation but has expanded to
encompass various contexts:

- Manufacturing and Industry: Signifying the production of goods.
- Personal Achievement: Indicating the completion of tasks or goals.
- Cultural Significance: Embodying identity and origin, such as ?Made in USA.?

The Many Contexts of ?Made? in Language and Culture

?Made? as a Descriptor of Origin

Published by: cpanel.creightoncommunityfoundation.org Page 10 of 19



pocket guide pharmacokinetics made easy File PDF Vol. 2023, Issue 9

One of the most common uses of ?made? is to specify where or how something was produced,
often found in branding and labeling:

- Made in [Country/Region]: Emphasizes geographical origin, impacting perceptions of quality and
authenticity.

- Made by [Manufacturer/Artist]: Highlights craftsmanship and authenticity.

?Made? in Personal Achievements and Relationships

The word also conveys completion or creation in personal realms:

- Made a decision: Signifies resolution or choice.
- Made progress: Indicates advancement toward a goal.
- Made friends: Reflects social bonding and connection.

?Made? as a Creative or Artistic Term

In the arts, ?made? often relates to the act of creation:

- Made a sculpture: The process of crafting an artwork.
- Made a film: Bringing a story or idea to life through cinema.
- Made a song: The composition and production of music.

The Role of ?Made? in Manufacturing and Industry

The Significance of ?Made? in Product Labeling

In the commercial world, ?made? plays a crucial role in marketing and consumer perception:

- Quality assurance: ?Made in Germany? often signifies high-quality engineering.
- Authenticity: ?Made by hand? emphasizes craftsmanship over mass production.
- Branding: Companies leverage ?made? to communicate origin and authenticity, influencing

purchasing decisions.

Manufacturing Processes and Innovations

The concept of ?made? is closely tied to technological advancement:
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- Traditional craftsmanship: Hand-made, artisanal products.
- Mass production: Items made using assembly lines and automation.
- Sustainable manufacturing: Focus on eco-friendly and ethically produced goods.

?Made? in Art, Craftsmanship, and Design

Artistic Expression and ?Made?

Artists and creators often emphasize the process of making:

- Hand-made crafts: Pottery, textiles, jewelry.
- Custom-designed pieces: Unique, one-of-a-kind creations.
- Digital creations: Software, digital art, and 3D printed objects.

Design and Innovation

Designers often consider the process of making as central to their work:

- Made-to-order: Customization tailored to individual needs.
- Made from recycled materials: Sustainability in design.
- Made for longevity: Focus on durability and timeless appeal.

?Made? in the Digital Age: From Physical to Virtual

The Shift to Digital Creation

The concept of ?made? has expanded into the digital realm:

- Made a website: The process of designing and developing online platforms.
- Made a game: Developing interactive entertainment.
- Made an app: Creating functional software for smartphones and devices.

Impacts on Culture and Society

Digital ?making? democratizes creation:

- User-generated content: Anyone can make and share content online.
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- Crowdsourcing and DIY culture: Collaborative and individual innovation.
- Open-source projects: Community-made software and hardware.

Environmental and Ethical Dimensions of ?Made?

Sustainable and Ethical Production

Modern consumers increasingly consider how products are made:

- Fair trade: Ensuring fair wages and working conditions.
- Eco-friendly materials: Using sustainable resources.
- Transparent supply chains: Knowing where and how goods are made.

The Impact of ?Made? on Global Economy

Manufacturing and production are vital to economic development:

- Job creation: Manufacturing sectors provide employment.
- Global trade: ?Made? products facilitate international commerce.
- Innovation hubs: Regions known for specific products (e.g., ?Made in Italy? for fashion).

Conclusion: The Power and Promise of ?Made?

The word ?made? carries profound significance across multiple domains. It symbolizes creativity,
origin, quality, and effort. Whether in the context of a handcrafted piece of art, a technological
innovation, or a globally recognized brand, ?made? embodies human ingenuity and the continuous
pursuit of progress. As we move further into the digital and sustainable future, the meaning of
?made? will likely evolve, but its core essence?creation and authenticity?will remain central.
Recognizing what is ?made? and how it is made can deepen our understanding of the world around
us, fostering appreciation for craftsmanship, innovation, and responsible production.

Summary of Key Points:

- ?Made? originates from Old English, reflecting craftsmanship and creation.
- It signifies origin, achievement, and artistic creation.
- In industry, ?made? impacts branding, quality perception, and consumer trust.
- The digital age has expanded ?made? into virtual creations.
- Ethical and sustainable production practices are shaping modern interpretations of ?made.?
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- The concept continues to evolve, emphasizing human ingenuity and responsibility.

Understanding the depth and breadth of ?made? enriches our appreciation for the objects and ideas
that define our lives, reminding us that behind every ?made? item or concept lies a story of effort,
skill, and purpose.
 
Made is a simple yet profoundly versatile word that carries a multitude of meanings depending on its
context. Whether used to describe the creation of an object, the process of producing something, or
the result of effort and craftsmanship, the term "made" plays a vital role in both everyday language
and professional discourse. In this comprehensive guide, we will explore the various dimensions of
"made," its usage, significance, and how it influences communication across different fields.

The Many Facets of "Made"

Origin and Definition

The word made originates from the Old English term "macian," meaning "to construct or build." Over
centuries, it has evolved to encompass a broad spectrum of meanings related to creation,
production, and achievement. Today, "made" is primarily used as the past tense and past participle
of the verb "make," but its connotations extend far beyond that simple grammatical role.

Core Meaning

At its core, made signifies that something has been created, assembled, or brought into existence
by an agent?be it a person, machine, or natural process. It indicates the completion of a process,
emphasizing the origin or craftsmanship involved.

Exploring Different Contexts of "Made"

- Made in Manufacturing and Craftsmanship

In industrial and artisanal settings, made emphasizes the process of producing goods. It often
implies quality, craftsmanship, and authenticity.

- Examples:
- "This watch is made by hand."
- "All the furniture is made from reclaimed wood."

Significance:

Published by: cpanel.creightoncommunityfoundation.org Page 14 of 19



pocket guide pharmacokinetics made easy File PDF Vol. 2023, Issue 9

- Quality Assurance: "Made" often signifies a certain standard or level of craftsmanship.
- Authenticity: Products labeled as "made" in specific regions (e.g., "Made in Italy") evoke prestige

and tradition.
- Customization: Handmade or bespoke items are often highlighted as made specifically for the

customer.

- Made in Culinary Contexts

In cooking, made describes dishes prepared from scratch or by a particular chef or culinary tradition.

- Examples:
- "This cake is made from scratch."
- "Homemade pasta made with fresh ingredients."

Significance:

- Emphasizes freshness, effort, and authenticity.
- Differentiates between mass-produced and handcrafted foods.

- Made in Business and Branding

In marketing, made is often used to evoke a sense of origin, quality, or craftsmanship.

- Examples:
- "Made in the USA" ? signifies domestic manufacturing.
- "Made for athletes" ? highlights a product tailored for a specific audience.

Significance:

- Builds trust and perceived value.
- Connects consumers with the origin or story behind a product.

- Made in Personal Development and Achievement
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In personal contexts, made reflects progress or success.

- Examples:
- "She made it to the top of her field."
- "He made a significant breakthrough in his research."

Significance:

- Conveys accomplishment.
- Highlights effort and perseverance.

The Grammar and Usage of "Made"

As a Past Tense and Past Participle

- Made functions as the simple past tense of "make."
- It is also used as the past participle in perfect tenses and passive constructions.

Examples:

- Past tense: "They made a decision yesterday."
- Past participle: "The product was made in Germany."

Common Phrases with "Made"

- Made of: Describes the material composition.
- "The sculpture is made of bronze."
- Made from: Indicates the raw materials used.
- "Cake made from scratch."
- Made in: States the origin or manufacturing location.
- "This shirt is made in Bangladesh."
- Made up: Can mean fabricated or composed.
- "He made up an excuse."

The Cultural and Social Significance of "Made"
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Branding and Identity

The use of "made" in branding emphasizes origin, quality, and authenticity. For instance:

- Made in Japan: Conveys high standards and craftsmanship.
- Made with love: Suggests care and personal touch.

Ethical and Sustainable Production

Consumers increasingly associate "made" with ethical considerations:

- Made sustainably: Indicates environmentally friendly practices.
- Made ethically: Highlights fair labor practices.

Legal and Trademark Implications

- "Made in" labels are often regulated by law to ensure authenticity.
- Trademarking phrases like "Made in [Country]" can influence consumer perception and legal

rights.

How "Made" Influences Communication and Perception

Creating Trust and Credibility

Using "made" to describe products or processes can foster trust, especially when associated with
quality or origin.

Conveying Craftsmanship and Authenticity

"Made" often implies a level of craftsmanship that mass-produced items lack, appealing to
consumers seeking uniqueness and authenticity.

Enhancing Emotional Connection

Phrases like "made with love" evoke emotional responses and create a sense of personal
connection.

Practical Tips for Using "Made" Effectively
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In Marketing and Branding

- Highlight the made aspect to emphasize quality and origin.
- Use phrases like "Made by artisans" or "Made from natural ingredients."

In Everyday Communication

- Be specific about what was made and how.
- Use "made of" and "made from" accurately to describe materials.

In Legal Contexts

- Ensure compliance with labeling laws when claiming "Made in" country or "Made with" claims.

Future Trends and Innovations Related to "Made"

Emphasis on Sustainability

The concept of made is shifting toward sustainability and ethical production, with consumers valuing
eco-friendly and fair-trade products.

Technological Integration

Advances in manufacturing, such as 3D printing, are expanding what it means for something to be
made, blurring the lines between mass production and craftsmanship.

Customization and Personalization

The rise of personalized products enhances the significance of made as a reflection of individual
preferences and stories.

Conclusion

The word made encapsulates a rich tapestry of meanings that span craftsmanship, origin,
achievement, and authenticity. Its versatility makes it an essential component of language, branding,
and cultural identity. Whether describing a handcrafted item, a manufactured product, or personal
success, made signifies effort, quality, and origin. As industries evolve and consumers become
more conscious of authenticity and sustainability, the significance of "made" continues to grow,
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shaping perceptions and expectations across sectors.

Understanding the multifaceted nature of made allows us to communicate more effectively,
appreciate craftsmanship, and recognize the stories behind the things we value. From artisanal
crafts to global manufacturing, "made" remains a powerful word that connects effort with identity.
 

 QuestionAnswer What does the word 'made' typically mean in English? The word 'made' is the
past tense of 'make' and generally means to create, construct, or produce something. How is 'made'
used in the context of product manufacturing? 'Made' refers to items that are produced or
manufactured, such as 'made in Italy' indicating the country of production. What are some common
phrases with 'made' in everyday language? Common phrases include 'made of' (material
composition), 'made for' (intended for), and 'made up' (created or invented). How has the usage of
'made' evolved in modern slang? In slang, 'made' can refer to achieving success or wealth, as in
'made it' meaning someone has achieved their goals. Can 'made' be used as an adjective? While
'made' is primarily a verb, in some contexts it functions adjectivally, such as in 'a made man,'
meaning someone who has achieved a certain status. What are some common grammatical
structures involving 'made'? It is often used in passive constructions like 'was made,' and in phrases
like 'made from' and 'made in' to specify origin or material. Are there any popular songs or movies
with 'Made' in the title? Yes, for example, 'Made' is a 2001 crime film, and there are songs titled
'Made' by various artists, reflecting its cultural significance. 

 
Related keywords: created, manufactured, produced, crafted, assembled, constructed, built,
fabricated, developed, formed
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