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How to Make Hypertonic Saline Solution: A Step-by-Step Guide

how to make hypertonic saline solution is a question that often arises in both medical
and home care contexts. Whether you need it for wound cleaning, nasal irrigation, or other
therapeutic uses, understanding how to prepare this solution safely and effectively is
crucial. Hypertonic saline is essentially a saltwater solution with a higher concentration of
salt than the body’s normal saline (0.9%). This increased salt content helps draw out fluid
from tissues, reduce swelling, and fight infections, making it valuable in various health
applications.

In this article, we’ll dive deep into the process of making hypertonic saline solution, discuss
its uses, and provide practical tips to ensure you create a safe and effective mixture. Along
the way, you’ll also learn about the importance of purity, appropriate salt concentrations,
and storage guidelines to maximize the benefits of your homemade solution.

What Is Hypertonic Saline Solution?

Before jumping into how to make hypertonic saline solution, it’s helpful to understand what
it actually is. Saline solutions are mixtures of salt (sodium chloride) and water, commonly
used in healthcare. A typical saline solution used in hospitals is isotonic saline, which
contains 0.9% salt — this concentration matches the salt level in the human body’s fluids.

Hypertonic saline, on the other hand, contains a higher concentration of salt, generally
ranging from 3% to 7%. This higher salt content makes it “hypertonic” relative to body
fluids, meaning it has an increased osmotic pressure that can pull water out of cells and
tissues. This property is especially useful for reducing swelling in certain medical
conditions, loosening mucus in respiratory therapy, and cleaning wounds more thoroughly.

Essential Ingredients and Equipment

Knowing how to make hypertonic saline solution begins with gathering the right ingredients
and tools. Accuracy and cleanliness are paramount to avoid contamination or incorrect
concentrations.

Ingredients Needed

Non-iodized salt: Use pure sodium chloride without additives like iodine or anti-
caking agents. Kosher salt or sea salt without additives works well.

Distilled or sterile water: Tap water is not recommended because it may contain
impurities or microorganisms that could contaminate the solution.



Equipment Required

A clean measuring spoon or digital scale for precise salt measurement

A clean container or bottle with a lid for mixing and storing the solution

A stirring utensil, preferably sterile

Optional: A funnel for easy pouring

How to Make Hypertonic Saline Solution: Step-by-
Step

The key to crafting a safe and effective hypertonic saline solution is following a precise
process. Here’s a straightforward method to prepare a 3% hypertonic saline solution, which
is one of the most

Frequently Asked Questions

What is hypertonic saline solution?
Hypertonic saline solution is a saltwater solution with a higher concentration of salt than
normal body fluids, typically containing 3% to 7% sodium chloride.

What concentration is commonly used for hypertonic
saline solution?
Common concentrations for hypertonic saline solution range from 3% to 7% sodium
chloride, with 3% being frequently used in medical treatments.

How do I make a 3% hypertonic saline solution at
home?
To make a 3% hypertonic saline solution, dissolve 3 grams of non-iodized salt in 100
milliliters of sterile or distilled water, ensuring the salt is fully dissolved.

Can I use regular table salt to make hypertonic saline



solution?
It is best to use non-iodized, pure sodium chloride salt to avoid any additives or anti-caking
agents that might be present in regular table salt.

What type of water should be used to prepare
hypertonic saline solution?
Use sterile, distilled, or boiled and cooled water to prepare hypertonic saline solution to
prevent contamination and ensure safety.

How should hypertonic saline solution be stored after
preparation?
Store the solution in a clean, airtight container, preferably glass or food-grade plastic, and
keep it in a cool, dark place. Use within 24 hours if homemade for safety.

Is it safe to make hypertonic saline solution at home for
medical use?
While it is possible to make hypertonic saline at home, it is recommended to use
commercially prepared solutions for medical purposes to ensure sterility and correct
concentration.

What equipment do I need to make hypertonic saline
solution?
You will need a precise scale for measuring salt, a measuring container for water, a clean
mixing container, and a sterile storage bottle.

Can hypertonic saline solution be used for nasal
irrigation?
Yes, hypertonic saline can be used for nasal irrigation to help clear mucus and reduce nasal
congestion, but it should be prepared and used carefully to avoid irritation.

Additional Resources
How to Make Hypertonic Saline Solution: A Professional Guide

how to make hypertonic saline solution is a topic of notable interest in medical,
pharmaceutical, and research settings. Hypertonic saline solution, characterized by its
higher concentration of sodium chloride compared to normal saline, plays a critical role in
various clinical applications, including respiratory therapy, wound care, and certain
diagnostic procedures. Understanding the precise methods of preparation, concentration
standards, and safety precautions is essential for healthcare professionals and researchers



aiming to utilize this solution effectively and safely.

Understanding Hypertonic Saline Solution

Hypertonic saline solution refers to a saline concentration exceeding the typical 0.9%
sodium chloride found in isotonic saline. Commonly, hypertonic saline solutions range from
3% to 7% NaCl, although concentrations can reach as high as 23.4% for specialized medical
interventions. This elevated salt concentration creates an osmotic gradient that draws
water out of cells and tissues, making it invaluable in reducing cerebral edema, improving
mucociliary clearance in cystic fibrosis patients, and managing hyponatremia.

Unlike isotonic saline, which is widely used for fluid replacement and intravenous
administration, hypertonic saline must be prepared with precision to ensure both efficacy
and safety. The preparation process involves careful measurement, sterilization, and
sometimes dilution or concentration adjustments depending on the intended clinical use.

Methods of Preparing Hypertonic Saline Solution

Preparation of hypertonic saline solution can be approached through different methods
depending on available materials and required concentration. The fundamental principle
involves dissolving a calculated amount of sodium chloride in sterile water or saline to
achieve the desired hypertonic concentration.

Calculating the Required Sodium Chloride
Concentration

The first step in how to make hypertonic saline solution is determining the target
concentration. For example, to prepare a 3% hypertonic saline solution, you need 3 grams
of sodium chloride per 100 milliliters of solution. This calculation is critical because even
slight deviations can impact the solution's tonicity and therapeutic utility.

Step-by-Step Preparation Process

Gather Materials: Obtain pharmaceutical-grade sodium chloride, sterile distilled1.
water or sterile isotonic saline, sterile containers, and appropriate measuring
instruments such as a precision scale and volumetric flask.

Measure Sodium Chloride: Weigh the sodium chloride accurately based on your2.
target concentration. For instance, for 1 liter of 3% hypertonic saline, measure 30
grams of sodium chloride.



Dissolve the Salt: Gradually add the sodium chloride to the sterile water or saline3.
while stirring continuously to ensure complete dissolution.

Sterilize the Solution: If the water used is not sterile, sterilize the solution via4.
autoclaving or filtration through a 0.22-micron filter to eliminate microbial
contaminants.

Validate Concentration: Confirm the concentration using osmometry or by5.
calculating the weight/volume ratio to ensure accuracy.

Store Appropriately: Transfer the solution into sterile, airtight containers and store6.
under recommended conditions to maintain stability and sterility.

Using Pre-Made Isotonic Saline to Prepare Hypertonic
Solutions

In settings where pharmaceutical-grade sodium chloride is unavailable, hypertonic saline
can be prepared by concentrating isotonic saline through evaporation or by adding
additional sodium chloride to a commercially available 0.9% saline solution. However, this
method requires meticulous calculation and validation to avoid dilution errors or
contamination. It is generally less preferred in clinical environments due to sterility
concerns and the risk of inaccurate concentration.

Applications of Hypertonic Saline Solution

The significance of understanding how to make hypertonic saline solution extends beyond
preparation; it is vital to consider its clinical applications to appreciate the nuances in
concentration and handling.

Respiratory Therapy

In pulmonary medicine, hypertonic saline, typically at 3% to 7%, is nebulized to improve
mucus clearance in patients with cystic fibrosis or bronchiectasis. The solution's osmotic
properties help draw water into the airway lumen, thinning mucus and facilitating
expectoration.

Neurological Uses

Higher concentrations, such as 23.4% hypertonic saline, serve as an emergency treatment
for elevated intracranial pressure due to brain edema. The solution reduces cerebral
swelling by osmotically withdrawing fluid from brain tissue, thereby preventing further



neurological damage.

Wound Care and Other Uses

Hypertonic saline also finds applications in wound irrigation and management of
hyponatremia, where controlled sodium supplementation is necessary. Preparation
techniques may vary slightly depending on the intended application to ensure safety and
effectiveness.

Safety Considerations and Quality Control

The preparation of hypertonic saline solution demands strict adherence to safety protocols.
Incorrect concentration or contamination can lead to severe complications such as
hypernatremia, cellular dehydration, or infection.

Risks of Improper Concentration

Administering hypertonic saline with a concentration higher than intended can cause
osmotic demyelination syndrome or acute kidney injury. Conversely, a solution too dilute
may fail to achieve therapeutic goals, particularly in critical care settings.

Sterility and Contamination Prevention

Ensuring the sterility of the solution is paramount. Using non-sterile water or contaminated
equipment can introduce pathogens, increasing the risk of sepsis or localized infections.
Employing sterile techniques and validated sterilization methods mitigates these risks.

Regulatory and Standard Guidelines

Healthcare institutions often follow guidelines from organizations such as the United States
Pharmacopeia (USP) or the European Pharmacopoeia (Ph. Eur.) when preparing hypertonic
saline. These standards specify acceptable concentration ranges, sterility criteria, and
labeling requirements, which are essential for compliance and patient safety.

Comparing Hypertonic Saline with Other Saline
Solutions

Understanding the differences between hypertonic saline and other saline solutions is



critical for making informed decisions in clinical practice.

Isotonic Saline (0.9% NaCl): Matches the osmolarity of body fluids, commonly used
for hydration and intravenous therapy.

Hypotonic Saline (<0.9% NaCl): Used to treat hypernatremia, it can cause cellular
swelling if not administered carefully.

Hypertonic Saline (>0.9% NaCl): Used primarily for reducing edema, promoting
mucus clearance, or correcting hyponatremia.

Each type serves distinct purposes, and the preparation of hypertonic saline must be
tailored accordingly to avoid adverse effects.

Storage and Shelf Life of Hypertonic Saline
Solution

Proper storage extends the usability and maintains the efficacy of hypertonic saline.
Solutions should be stored in sterile, airtight containers, away from light and extreme
temperatures. Typically, commercially prepared hypertonic saline can last up to one year
unopened, but once opened, it should be used within 24-48 hours to minimize
contamination risk. Homemade preparations generally have shorter shelf lives and require
refrigeration and strict aseptic handling.

The process of how to make hypertonic saline solution underscores the balance between
precision and safety. Whether for nebulization in respiratory therapy or emergency
neurological care, the preparation must comply with rigorous standards to ensure that the
solution delivers its intended therapeutic benefits without introducing harm. As medical
science advances, the role of hypertonic saline continues to expand, making proficiency in
its preparation increasingly valuable for healthcare providers and researchers alike.
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pharmacology in the prehospital setting.The Second Edition provides a unique problem-based
approach to ensure that you, as a prehospital provider, are prepared to effectively administer the
drugs your patients need. Clinical scenarios present case information just as you will learn it in the
classroom and encounter it in the field. By placing each drug in its relevant context, this text teaches
you to identify the proper drug for a specific patient in a specific situation. This Second Edition
includes: Contextualized profiles of over 90 drugs used in prehospital care for quick identification at
critical moments. Problem-oriented approaches to real scenarios encountered in the field.
Step-by-step procedural descriptions of pharmacologic processes commonly performed in the
prehospital setting. A Medication Math chapter that strengthens your dosage-calculation skills.
Legal Aspects and Risk Management coverage to help you avoid common mistakes made in
prehospital care. Review questions that reinforce important chapter concepts and test your
understanding.
  how to make hypertonic saline solution: Lumb and Jones' Veterinary Anesthesia and
Analgesia William J. Tranquilli, John C. Thurmon, Kurt A. Grimm, 2013-05-31 Lumb & Jones' is the
definitive reference in veterinary anesthesia and analgesia, covering all large and small animal
species and a full array of clinical conditions and diseases. This new edition is greatly expanded and
revised – an essential and comprehensive text for anyone with a special interest in animal anesthesia
and analgesia. The ever-increasing importance of pain management is highlighted by new chapters
on pain physiology, analgesic medications, acupuncture, physical rehabilitation, and palliative
analgesia, and most noticeably is reflected in the book’s new title, Lumb & Jones' Veterinary
Anesthesia and Analgesia. This edition brings together over 65 authors, offering a wide breadth and
depth of expertise with contributions from anesthesiologists, pharmacologists, surgeons, criticalists,
internists and other clinical specialists. Extensive species chapters span the range of small and large
animals, including expanded coverage of laboratory, exotic and zoo animal species, aquatic
mammals and fish. Later chapters provide detailed coverage of important considerations for specific
diseases and types of patients and procedures, including new chapters on the anesthetic
management of dental, cancer, orthopedic and equine colic patients. Preliminary sections cover the
general principles of anesthesia, physiology and pharmacology, equipment and monitoring, and
anesthetic and analgesic techniques. New edition of the definitive reference in veterinary anesthesia
Expanded focus on pain management Written by international team of experts including more than
65 contributing authors Covers anesthesia management of domestic and wild species and full array
of clinical conditions and diseases
  how to make hypertonic saline solution: Pharmacology in Veterinary Anesthesia and
Analgesia Turi Aarnes, Phillip Lerche, 2024-03-01 Pharmacology in Veterinary Anesthesia and
Analgesia A concise yet comprehensive and usable pharmacological resource for veterinary
practitioners In Pharmacology in Veterinary Anesthesia and Analgesia, a team of distinguished
veterinary practitioners delivers a singular and comprehensive text dedicated to anesthetic drug
pharmacology and drug interactions related specifically to anesthetic drugs in a veterinary setting.
This concise, easily navigable reference combines information scattered throughout the academic
literature and covers mechanisms of action of commonly used drugs in commonly encountered
species, drug interactions, and clinical uses of anesthetic drugs. The volume explores drug
metabolism, the effects of various drugs on organ systems, risks of adverse effects, as well as the
impact of anesthesia on drugs, and the effects of drugs on anesthesia. Readers will also find: A
thorough introduction to pharmacokinetics, pharmacodynamics, and pharmacogenomics in
veterinary anesthesia Comprehensive explorations of veterinary regulatory concerns associated with
anesthesia and analgesia for food animals Practical discussions of alpha-2 agonists and antagonists,
phenothiazines, butyrophenones, benzodiazepines, and opioid agonists and antagonists Fulsome
treatments of local anesthetics, non-steroidal anti-inflammatory drugs, inhalants, and induction
drugs Perfect for veterinary anesthesiologists and criticalists, internists, and surgeons,
Pharmacology in Veterinary Anesthesia and Analgesia will also earn a place in the libraries of
private practitioners and veterinary technicians performing anesthesia as well as researchers using



veterinary species as a model.
  how to make hypertonic saline solution: Vein Diagnosis & Treatment: A Comprehensive
Approach Robert A. Weiss, Craig Feied, Margaret A. Weiss, 2001 Comprehensive monograph
reviews the full scope of current management strategies of varicose and telangiectatic veins. Both
medical and surgical alternatives are presented with step-by-step guidelines on invasive procedures.
Superb illustrations highlight the text and depict the winning techniques of successful cannulation.
Also reviews contraindications and common pitfalls of therapy.
  how to make hypertonic saline solution: The Cat Susan E. Little, 2011-10-14 Comprehensive
in scope and exclusively devoted to feline medical care, Dr. Susan Little's The Cat: Clinical Medicine
and Management is an essential resource for anyone who provides complete, state-of-the-art care to
cats. In one convenient volume, you'll find authoritative, clinically-focused information enhanced by
full-color illustrations, tables, boxes, algorithms, key points, and much more — all in a format
designed for quick access. Dr. Little and her expert contributors address the unique concerns and
challenges facing the feline practitioner, including the latest advances in feline medical diagnosis
and management and their clinical applications to everyday practice. User-friendly and complete,
The Cat is also available as an e-book, giving you easy access to the complete, fully-searchable
contents online. - Covers the latest advances in feline medicine from a systemic and adjunctive care
perspective. It's the most comprehensive feline medical reference available with a strong clinical
focus. - Helps you meet the increasing demand for state-of-the-art medical care by cat owners —
including advanced diagnostic services and treatments designed to extend and improve quality of
life for feline companions. - Features a full-color design with hundreds of schematic drawings,
tables, boxes, key points, algorithms, and photographs for quick and easy access to information. -
Addresses key topics unique to feline medicine and not currently covered in other books, including:
insights and clinical advances attributable to the mapping of the feline genome; medical conditions
associated with behavioral problems; managing the feline patient with co-existing and chronic
disease; special medical problems and care considerations for the geriatric cat; environmental
enrichment for the indoor cat; feline zoonotic agents and implications for human health; and shelter
medicine and overpopulation solutions. - Provides in-depth information on indoor cats and senior
cats, including timely guidance on meeting owners' expectations for longer, healthier lives for their
cats. - Addresses the challenges of pet overpopulation, particularly the impact of millions of feral
cats on public health and the environment. - Presents information written in the manner of expanded
conference proceedings, delivering the latest insights and most current approaches to management
of feline medical disorders. - Includes contributions from approximately 60 contributors, drawing on
the valuable expertise of those most knowledgeable in the field of feline medical care. - Bears the full
endorsement of the Winn Feline Foundation, a non-profit organization that supports studies about
cat health and funds feline research projects worldwide, and is internationally regarded as a major
contributor to the health and wellbeing of all cats. - The complete contents also are available online
through Veterinary Consult.
  how to make hypertonic saline solution: Kentucky Medical Journal , 1928
  how to make hypertonic saline solution: Neurohypophysial Hormones and Similar
Polypeptides. Botond Berde, 2013-06-29 production of this volume of the Handbook. If this joint
enterprise has succeeded it is thanks to their competence, knowledge and application, for the
editor's role is merely that of a coordinator. My thanks are also due to Springer-Verlag, the
publishers, who gave me every possible assistance in seeing this volume to completion. Dr. D.
Maroske was kind enough to prepare the Subject Index. And lastly I should like to voice my
indebtedness to the Management of Sandoz Ltd., Basle, which allowed me to devote a not
inconsiderable part of my time to the editing of this volume. I am also very grateful to a number of
members of the staff of Sandoz Ltd.: to Mr. J.E. Smith, B. Sc., F.1. L., who translated some chapters
and revised the language of others and to Miss Hannelore Straube and Miss Sonja Ebner for their
valuable secreterial help.
  how to make hypertonic saline solution: McCurnin's Clinical Textbook for Veterinary



Technicians and Nurses E-Book Joanna M. Bassert, 2021-03-05 Master all the animal care duties
of a veterinary technician! McCurnin's Clinical Textbook for Veterinary Technicians and Nurses,
10th Edition provides a solid foundation in every aspect of veterinary technology, including care of
small and large animals, birds, reptiles, and small mammals. Procedure boxes offer step-by-step
guidelines to performing key tasks, and use of the veterinary technician practice model helps to
improve your critical thinking and decision-making skills. Written by vet tech experts Joanna
Bassert, Angela Beal, and Oreta Samples, this illustrated guide prepares you for success on the
Veterinary Technician National Exam (VTNE®) and in clinical practice. - 2017 winner of the William
Holmes McGuffey Longevity Award (McGuffey) from the Text & Academic Authors Association
(TAA), which recognizes textbooks and learning materials whose excellence has been demonstrated
over time. - Case presentations provide real-life scenarios, so students can practice critical thinking
and decision-making skills. - Step-by-step instructions show students how to perform dozens of
procedures, making information easy to access in emergency and clinical situations. - More than
1,000 full-color photographs and line drawings depict veterinary technology concepts and
techniques. - Chapter outline, learning objectives, and key terms begin each chapter, focusing study
on need-to-know material. - Technician Notes highlight key points relating to the role of the
veterinary technician. - Coverage of large animal care is integrated throughout the book, including
medical records, dentistry, physical examination, surgical instrumentation, surgical assistance,
emergency care, and euthanasia, as well as separate Large Animal chapters. - Comprehensive
chapters on pharmacology, pain management, restraint, and veterinary oncology provide a broader
understanding of the responsibilities of a technician. - Coverage of zoonotics is threaded throughout
each chapter, describing how a disease may affect the host, how it is spread, how it is treated, and
the necessary safety precautions. - Care of Birds, Reptiles, and Small Mammals chapter describes
care and treatment of these increasingly popular pets. - Student workbook reinforces understanding
with review questions, case presentations, and clinical applications, as well as photo-based quizzes
and other student exercises. Available separately.
  how to make hypertonic saline solution: McCurnin's Clinical Textbook for Veterinary
Technicians - E-Book Joanna M. Bassert, 2014-10-20 McCurnin's Clinical Textbook for Veterinary
Technicians - E-Book
  how to make hypertonic saline solution: Yearbook of Intensive Care and Emergency
Medicine 2002 Prof. Jean-Louis Vincent, 2013-11-11 The Yearbook compiles the most recent,
widespread developments of experimental and clinical research and practice in one comprehensive
reference book. The chapters are written by well recognized experts in the field of intensive care
and emergency medicine. It is addressed to everyone involved in internal medicine, anesthesia,
surgery, pediatrics, intensive care and emergency medicine.
  how to make hypertonic saline solution: Clinical Practice of Neurological and Neurosurgical
Nursing Joanne V. Hickey, 2011-12-21 The new Sixth Edition of this award-winning classic prepares
its users for delivering expert care in this most challenging nursing specialty. It addresses
neuroanatomy, assessment, diagnostic evaluation, and management of the complete range of
neurological disorders for which nurses provide patient care, including trauma, stroke, tumors,
seizures, headache, aneurysms, infections, degenerative disorders, and peripheral neuropathies.
This edition has been thoroughly revised to reflect standards of care based on evidence-based
practice. It now includes case studies, community nursing sections throughout, and increased
coverage of normal pressure hydrocephalus, inflammatory demyelinating polyneuropathy, and
Creutzfeld-Jacob disease.
  how to make hypertonic saline solution: Fluids & Electrolytes Made Incredibly Easy! Laura
Willis, 2019-09-23 For expert, confidence-building guidance on handling fluids and electrolytes, turn
to the irreplaceable quick-reference guide Fluids & Electrolytes Made Incredibly Easy!®, 7th
Edition. Written in the enjoyable Incredibly Easy!® style, it offers step-by-step direction on
balancing fluids and electrolytes, understanding fluid imbalances and the disorders that cause them,
treating imbalances and more. This real-world guide supports students and new nurses in class, on



the unit and with NCLEX® preparation, while also serving as a solid refresher for experienced
nurses.
  how to make hypertonic saline solution: Medical Subject Headings National Library of
Medicine (U.S.), 1992
  how to make hypertonic saline solution: Human Sexuality Vern L. Bullough, Bonnie
Bullough, 2014-01-14 First Published in 1994. The purpose of an encyclopedia is to gather in one
place information that otherwise would be difficult to find. Bring together a collection of articles that
are authoritative and reflect a variety of viewpoints. The contributors come from a wide range of
disciplines— from nursing to medicine, from biology to history— and include sociologists,
psychologists, anthropologists, political scientists, literary specialists, academics and non-academics,
clinicians and teachers, researchers and generalists.
  how to make hypertonic saline solution: SRB's Surgical Operations Sriram Bhat M,
2017-11-30 This new edition has been fully revised to provide general surgeons with the latest
advances and knowledge in their field. Beginning with an overview of preoperative preparation, the
operation room, principles of incision, and instruments, the following sections discuss surgical
techniques for diseases and disorders in different parts of the body including breast diseases,
salivary glands, stomach and duodenum, urologic surgeries, and much more. Each procedure is
presented in a step by step approach, explaining the technique, potential complications, and their
avoidance. The comprehensive text of nearly 1500 pages is highly illustrated with more than 3000
clinical photographs, detailed diagrams, and tables. Key points Fully revised, new edition providing
latest advances in general surgery Nearly 1500 pages cover techniques for diseases and disorders
throughout the body Highly illustrated with more than 3000 clinical images and tables Previous
edition (9789350251218) published in 2014
  how to make hypertonic saline solution: Egan's Fundamentals of Respiratory Care -
E-Book Robert M. Kacmarek, James K. Stoller, Albert J. Heuer, 2012-04-19 Updated content aligned
with the 2009 NBRC CRT Summary Content Outline ensures the text is both current and clinically
accurate. Expanded use of the NBRC Exam Matrix Correlation Chart throughout all Evolve online
resources makes test preparation easier.
  how to make hypertonic saline solution: Anaesthesia Science Nigel Webster, Helen F.
Galley, 2008-04-15 Anaesthesia Science presents the scientific foundations uponwhich the clinical
practice of anaesthesia and care of thecritically ill are based. Written on the basis that basic science
underlies the practiceof anaesthesia Contributors include some of the world’s most
eminentanaesthesiologists Provides coverage on less well appreciated aspects of thesubject, such as
the microcirculation, multi-organ failure, and thetheory of pain Thoroughly integrates the clinical
practice of anaesthesia withbasic sciences, providing all the information needed in oneconvenient
source Based on the Fellowship of the Royal College of Anaesthetists(FRCA) syllabus and aimed at
trainee anaesthetists preparing forthe FRCA, the European Diploma of Anaesthesiology and
otherequivalent examinations.
  how to make hypertonic saline solution: Equine Medicine, Surgery and Reproduction -
E-Book Tim Mair, Sandy Love, James Schumacher, Roger K. W. Smith, Grant Frazer, 2013-01-23 The
new edition of this introductory-level textbook continues to offer a concise and approachable bridge
between student lecture notes and more detailed clinical reference works. All aspects of equine
medicine, surgery and reproduction are covered in a single, convenient volume. The second edition
has been subject to an extensive revision, with each chapter updated and new chapters added to
cover wound management, critical care, anaesthesia and sedation, and diagnostic imaging. While
offering key information in an easily and quickly digested format for clinical veterinary students and
practising veterinary surgeons, this second edition of Equine Medicine, Surgery and Reproduction
will also be relevant to students undertaking equine science degrees, and to professional horse
owners and trainers. The wide range of international contributors, highly experienced and all
experts in their fields, ensures that the new edition of this popular all-in-one resource remains as
indispensable as ever. - Comprehensive coverage of all areas of equine medicine, surgery and



reproduction - Easy-to-use format - Completely revised since the first edition with new chapters
added - Now with over 100 new illustrations including colour photographs - Includes diagnostic and
therapeutic information as well as descriptions of commonly employed clinical techniques - Includes
lists of important differential diagnoses for common clinical signs
  how to make hypertonic saline solution: Bowel Diseases in the Tropics Leonard Rogers,
1921
  how to make hypertonic saline solution: Bowel diseases in the tropics Sir Leonard Rogers,
1921
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