hanks balanced salt solution recipe

Hanks Balanced Salt Solution Recipe: A Guide to Preparing and Understanding HBSS

hanks balanced salt solution recipe is a fundamental component in many biological and
medical laboratories around the world. Whether you're a researcher, student, or technician,
knowing how to prepare and use this solution correctly can significantly impact the success
of your cell culture experiments and tissue processing. This article will guide you through
the details of the Hanks Balanced Salt Solution recipe, its purpose, and useful tips for
handling it effectively.

What is Hanks Balanced Salt Solution?

Hanks Balanced Salt Solution (HBSS) is a balanced salt buffer designed to maintain the
osmotic balance and provide essential ions to cells outside their natural environment.
Originally formulated by Sydney R. Hanks in the 1940s, HBSS has become a staple in cell
biology for washing cells, diluting substances, and creating an environment conducive to
cell survival during handling and experimentation.

Unlike plain saline solutions, HBSS contains a specific mixture of salts and glucose,
mimicking the extracellular fluid's ionic composition. This balance helps maintain cell
integrity during processes such as enzymatic digestion, transport, and temporary storage.

Key Components of the Hanks Balanced Salt Solution
Recipe

A typical HBSS recipe includes the following components:

- Sodium chloride (NaCl)

- Potassium chloride (KCI)

- Calcium chloride (CaCl2)

- Magnesium sulfate (MgS04)

- Sodium bicarbonate (NaHCO3)

- Sodium phosphate monobasic (NaH2PO4)

- Potassium phosphate dibasic (K2HPO4)

- D-glucose (sometimes included for energy supply)
- Distilled water

Each ingredient plays a crucial role in maintaining ionic strength, pH balance, and
osmolarity compatible with mammalian cells.



How to Prepare Hanks Balanced Salt Solution

Preparing HBSS in the laboratory requires precision and care. Here’s a straightforward
guide to making the solution from scratch:

Ingredients and Quantities for 1 Liter of HBSS

| Component | Amount (grams) |
R R — |

| Sodium chloride (NaCl) | 8.0 g |

| Potassium chloride (KCl) | 0.4 g |

| Calcium chloride (CaCl2-2H20) | 0.14 g |

| Magnesium sulfate (MgS04:7H20) | 0.1 g |

| Sodium bicarbonate (NaHCO3) | 0.35 g |

| Sodium phosphate monobasic (NaH2P0O4-H20) | 0.06 g |
| Potassium phosphate dibasic (K2HPO4) | 0.05 g |
| D-glucose | 1.0 g |

| Distilled water | Up to 1 liter |

Step-by-Step Preparation

. **Measure each salt precisely** using an analytical balance to ensure accuracy.

. **Dissolve the salts** in approximately 800 ml of distilled water, stirring gently.

. **Add D-glucose** last, ensuring it is fully dissolved.

. ¥*Adjust the volume** to 1 liter with distilled water.

5. **Check and adjust the pH**, typically between 7.2 and 7.4, using HCI or NaOH if
necessary.

6. **Sterilize the solution** by filtering through a 0.22-micron filter or autoclaving,
depending on your application.

7. **Store the solution** in sterile bottles at 4°C and use within a reasonable time frame to
prevent contamination.
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Applications of Hanks Balanced Salt Solution

HBSS is widely used in various biological and clinical settings due to its ability to maintain
cell viability. Some common uses include:

- ¥*Cell washing:** Removing serum and other components during cell culture procedures.
- **Tissue processing:** Serving as a transport medium to keep tissues viable before
experimentation.

- **Enzymatic digestion:** Preparing cells for detachment by providing an ionic
environment compatible with enzymes like trypsin.

- *¥*Dilution medium:** Diluting reagents or samples while maintaining physiological
conditions.



Why Choose HBSS Over Other Balanced Salt Solutions?

There are other balanced salt solutions, such as Phosphate Buffered Saline (PBS) and
Dulbecco’s Modified Eagle Medium (DMEM), but HBSS holds unique advantages:

- Contains essential calcium and magnesium ions, important for cell adhesion and signaling.
- Includes glucose to provide energy, which PBS lacks.

- Maintains stable pH through bicarbonate buffering, suitable for CO2 incubator
environments.

Understanding these distinctions can help researchers select the most appropriate solution
for their specific experimental needs.

Tips for Handling and Storing Hanks Balanced
Salt Solution

To ensure optimal performance of your HBSS, consider these practical tips:

- **Filter sterilization** is preferred when preparing HBSS to preserve heat-sensitive
components like glucose.

- **Avoid repeated freeze-thaw cycles**, as they may degrade the solution’s quality.

- **Label your bottles clearly** with preparation dates to monitor shelf-life.

- When using HBSS for cell culture, **warm the solution to room temperature or 37°C**
before application to prevent thermal shock to cells.

- **Do not add fetal bovine serum (FBS) or antibiotics directly** to HBSS unless specified by
your protocol, as it is primarily a washing and buffering solution.

Modifications of the Hanks Balanced Salt Solution
Recipe

Depending on the experimental requirements, several modifications of HBSS exist:

- **Calcium and magnesium-free HBSS:** Used when enzymatic detachment of cells is

necessary because these ions can inhibit enzymes like trypsin.

- ¥**HBSS with phenol red:** Acts as a pH indicator to visually monitor the solution’s pH

during cell culture.

- **Glucose-free HBSS:** Employed when glucose metabolism needs to be controlled or
studied.

Knowing how to tweak the standard recipe allows greater flexibility and control in
laboratory workflows.



Preparing Calcium and Magnesium-Free HBSS

Simply omit the calcium chloride and magnesium sulfate from the recipe and adjust the
osmolarity accordingly. This version is crucial for protocols involving cell dissociation.

Common Mistakes to Avoid

Even though HBSS is straightforward to prepare, some pitfalls can affect experimental
outcomes:

- **|ncorrect pH adjustment:** An off pH can stress cells or interfere with enzymatic
reactions.

- ¥*Using unsterile water or containers:** Leads to contamination and unreliable results.
- ¥*Improper storage:** Exposure to light or room temperature can degrade sensitive
components.

- **Mislabeling:** Causing confusion between different formulations, especially
calcium/magnesium-free variants.

Taking care during preparation and storage goes a long way toward ensuring the
reproducibility of your experiments.

Understanding the Role of Each Ingredient in
HBSS

To fully appreciate why each component is included, here’s a brief overview:

- **Sodium chloride and potassium chloride:** Maintain osmotic balance and support
membrane potential.

- **Calcium chloride and magnesium sulfate:** Essential for cellular adhesion, enzyme
function, and signaling pathways.

- ¥*Sodium bicarbonate:** Acts as a buffering agent to maintain physiological pH.

- ¥*Phosphate salts:** Provide additional buffering capacity.

- *¥D-glucose:** Supplies energy for cellular metabolism during short-term incubation.

This balanced composition mimics the extracellular environment, helping cells stay healthy
outside the body.

Mastering the hanks balanced salt solution recipe can empower your laboratory work,
providing a reliable foundation for cell culture and biological assays. By understanding its
components, preparation steps, and practical tips, you can confidently incorporate HBSS
into your research projects, ensuring that your cells remain viable and your experiments
run smoothly.



Frequently Asked Questions

What is the purpose of Hanks Balanced Salt Solution
(HBSS)?

Hanks Balanced Salt Solution (HBSS) is used to maintain the osmotic balance and provide
essential ions to cells during in vitro experiments, such as cell culture and tissue
preparation.

What are the key components of Hanks Balanced Salt
Solution?

HBSS typically contains sodium chloride, potassium chloride, calcium chloride, magnesium
sulfate, sodium bicarbonate, sodium phosphate, glucose, and sometimes phenol red as a
pH indicator.

How do you prepare Hanks Balanced Salt Solution in
the lab?

To prepare HBSS, dissolve specified amounts of salts such as NaCl, KCI, CaCl2, MgS04,
NaHCO3, Na2HPO4, KH2PO4, and glucose in distilled water, adjust the pH to around
7.2-7.4, and sterilize by filtration or autoclaving.

Can Hanks Balanced Salt Solution be stored after
preparation?

Yes, prepared HBSS can be stored at 4°C for up to a few weeks, but it is best to prepare
fresh solutions or aliquot and freeze for longer storage to maintain sterility and
effectiveness.

Is phenol red necessary in the HBSS recipe?

Phenol red is not essential for the function of HBSS; it is used as a pH indicator to monitor
the solution’s pH, but it can be omitted if not required for the experiment.

How does HBSS differ from other balanced salt
solutions like PBS?

HBSS contains additional ions such as calcium and magnesium and glucose, which support
cell metabolism better than Phosphate Buffered Saline (PBS), making it more suitable for
cell culture and tissue maintenance.



Additional Resources

Hanks Balanced Salt Solution Recipe: An In-Depth
Review and Analysis

hanks balanced salt solution recipe plays a crucial role in cell culture, tissue
preservation, and various biomedical applications. This isotonic buffer solution has been a
staple in laboratories worldwide, valued for its ability to maintain physiological pH and
osmotic balance in vitro. Understanding the intricacies of the Hanks Balanced Salt Solution
(HBSS) recipe is essential for researchers and laboratory technicians who require
consistency and reliability in their experimental procedures.

Understanding the Composition and Purpose of
Hanks Balanced Salt Solution

Hanks Balanced Salt Solution, originally developed by R. H. Hanks in 1949, was designed to
mimic the ion concentration present in human extracellular fluid. The primary function of
HBSS is to provide cells with a stable environment that supports their viability outside the
organism, particularly during washing, dissociation, and short-term storage.

The recipe for Hanks Balanced Salt Solution typically contains a balanced mixture of

inorganic salts, glucose, and sometimes buffer components. These constituents collectively
maintain osmolarity and provide essential ions necessary for cellular function.

Key Ingredients in the Hanks Balanced Salt Solution
Recipe

The standard HBSS formulation includes the following components (amounts per liter):

NaCl (Sodium Chloride) - 8.0 g

KCI (Potassium Chloride) - 0.4 g

CaCl, (Calcium Chloride) - 0.14 g

MgS0O,-7H,0 (Magnesium Sulfate Heptahydrate) - 0.1 g

Na,HPO, (Disodium Phosphate) - 0.06 g

KH,PO, (Potassium Dihydrogen Phosphate) - 0.06 g

D-Glucose - 1.0 g



e Phenol Red (optional, pH indicator) - 0.01 g

These components are dissolved in distilled water and the solution is adjusted to a
physiological pH of approximately 7.2 to 7.4. The inclusion of glucose serves as an energy
source for cells, while the phosphate buffers help maintain stable pH during incubation.

Applications and Importance of Hanks Balanced
Salt Solution Recipe

The HBSS recipe is fundamental in numerous biological and medical contexts. It is
commonly used in cell culture labs for washing cells to remove serum before enzymatic
dissociation, such as with trypsin. Additionally, HBSS is employed during transport and
short-term storage of tissues or cells to prevent cellular desiccation and maintain ionic
equilibrium.

In comparison to other balanced salt solutions like Dulbecco’s Phosphate-Buffered Saline
(DPBS) or Earle’s Balanced Salt Solution (EBSS), HBSS is particularly noted for its inclusion
of calcium and magnesium ions, which are essential for maintaining cell-cell and cell-matrix
interactions. This distinction enhances HBSS'’s suitability for preserving the structural
integrity of tissues and facilitating enzymatic reactions.

Variations and Modifications of the Hanks Balanced Salt
Solution Recipe

While the traditional HBSS recipe remains a laboratory standard, variations exist depending
on experimental requirements. For instance:

e Calcium- and Magnesium-free HBSS: Often used to facilitate cell detachment by
weakening cell adhesion, this variant omits Ca’* and Mg** ions.

¢ Phenol Red-Free HBSS: This formulation excludes phenol red, which can interfere
with certain fluorescence-based assays or hormone-sensitive experiments.

* Glucose-Free HBSS: Used when glucose presence might affect metabolic studies or
when cells are to be starved.

These modifications highlight the adaptability of the HBSS recipe to diverse experimental
contexts, reinforcing its utility across biomedical research fields.



Preparation and Quality Control of Hanks
Balanced Salt Solution

Precision in preparing the HBSS recipe is paramount to ensure reproducibility and reliability
in experimental outcomes. The process typically involves:

=

. Measuring each salt component with analytical-grade accuracy.
2. Dissolving salts in sterile distilled or deionized water under aseptic conditions.
3. Adjusting pH to physiological levels using hydrochloric acid or sodium hydroxide.

4. Filter sterilizing the solution using 0.22-micron filters to eliminate microbial
contamination.

5. Aliguoting and storing the solution at 4°C to maintain stability.

Laboratories may also opt to purchase commercially prepared HBSS for convenience and
quality assurance. However, in-house preparation allows customization tailored to specific
experimental needs.

Pros and Cons of Preparing HBSS In-House vs.
Commercially

e In-House Preparation: Offers flexibility in modifying the recipe and immediate
availability. However, it requires meticulous attention to sterility and component
quality, which can be time-consuming and prone to variability.

e Commercial HBSS: Ensures batch-to-batch consistency and saves preparation time.

The downside includes higher costs and limited ability to customize the solution
composition.

Assessing these factors allows laboratories to decide the most appropriate approach based
on their resources and experimental demands.

Comparing Hanks Balanced Salt Solution Recipe
to Other Salt Solutions

When selecting a balanced salt solution, researchers often compare HBSS with alternatives



such as Earle's Balanced Salt Solution and Dulbecco's Phosphate-Buffered Saline. The
distinguishing features primarily revolve around ion concentrations, buffering systems, and
glucose content.

For example, Earle’s Balanced Salt Solution contains bicarbonate as the primary buffer and
is typically used in CO2 incubators, whereas HBSS relies on phosphate buffering and is
more versatile for short-term cell handling outside incubators. Dulbecco’s PBS, while also
phosphate-buffered, lacks calcium and magnesium unless specifically added, making it less
suitable for cell adhesion studies.

Understanding these nuances in the balanced salt solution recipes helps researchers
optimize their protocols for cell viability, enzymatic activity, and experimental accuracy.

Common Challenges and Considerations with HBSS

While Hanks Balanced Salt Solution is widely adopted, some challenges warrant attention:

e pH Stability: Although buffered, prolonged exposure to ambient CO, levels can alter
pH. Timely use and proper storage minimize this issue.

e lon Concentration Sensitivity: Certain cell types are sensitive to variations in
calcium and magnesium levels, requiring tailored HBSS formulations.

* Contamination Risk: Given its agueous nature and nutrient content, HBSS can
support microbial growth if not handled aseptically.

Addressing these factors is essential to maintain the efficacy and reliability of the HBSS in
research applications.

Future Perspectives and Innovations Related to
Hanks Balanced Salt Solution

Emerging advancements in cell culture technologies and tissue engineering continue to
influence the optimization of balanced salt solutions like HBSS. Researchers are
investigating enhanced formulations incorporating antioxidants, alternative buffering
agents, or tailored osmolarities to better mimic in vivo environments.

Moreover, with the rise of organ-on-chip systems and 3D cultures, customized salt solutions
adapted from the traditional Hanks recipe are being developed to support complex cellular
architectures and functions.

Such innovations underscore the foundational importance of a well-characterized and
adaptable Hanks Balanced Salt Solution recipe in advancing biomedical research.



In summary, the Hanks Balanced Salt Solution recipe remains a cornerstone in biological
laboratories due to its effective mimicking of physiological conditions. Its precise
composition and adaptability have cemented its role in cell culture, tissue preservation, and
experimental consistency. Whether prepared in-house or sourced commercially,
understanding the components, applications, and comparative context of HBSS empowers
researchers to make informed decisions that enhance the quality and reproducibility of
their work.
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hanks balanced salt solution recipe: Handbook of Microbiological Media Ronald M. Atlas,
2004-05-27 It also contains formulations and uses of media for isolation, culture, identification, and
maintenance of microorganisms. The entries are arranged alphabetically by medium name and
include synonyms, sources, and more. This reference contains the most comprehensive compilation
of microbiological media available in a single volume. The only resou

hanks balanced salt solution recipe: Handbook of Methods in Gastrointestinal
Pharmacology Timothy S. Gaginella, 1995-10-20 Gastroenterology has advanced through the
development and application of increasingly sophisticated methods to measure changes in
gastrointestinal function. Handbook of Methods in Gastrointestinal Pharmacology brings together
details on commonly employed approaches in investigative gastroenterology. The book provides
comprehensive coverage of methods and techniques used to investigate the mechanism of action of
drugs on the GI tract. An integral part of each chapter is the discussion of development of
techniques based upon physiologic mechanisms and principles in pharmacology. In vivo and in situ
techniques involving whole animals, isolated tissue methodology, the use of single cell systems, and
molecular biology approaches are covered. Illustrations provide a clear understanding of
methodologies discussed. Emphasis is placed on advantages and disadvantages of each technique in
answering specific research questions. Chapters are written by experts experienced in the
techniques they discuss; many pioneered one or more widely used methods. The wide variety of
topics included make the Handbook of Methods in Gastrointestinal Pharmacology useful to
established investigators, research fellows, and graduate students. Additionally, reviewers of grants
and manuscripts can use it to clarify questions that arise regarding appropriate use of a technique in
a particular setting.

hanks balanced salt solution recipe: Magnesium Technology 2016 Alok Singh, Kiran Solanki,
Michele V. Manuel, Neale R. Neelameggham, 2016-02-03 The Magnesium Technology Symposium,
the event on which this collection is based, is one of the largest yearly gatherings of magnesium
specialists in the world. Papers represent all aspects of the field, ranging from primary production to
applications to recycling. Moreover, papers explore everything from basic research findings to
industrialization. Magnesium Technology 2016 covers a broad spectrum of current topics, including
alloys and their properties; cast products and processing; wrought products and processing;
forming, joining, and machining; corrosion and surface finishing; ecology; and structural
applications. In addition, there is coverage of new and emerging applications. The collection
includes more than 50 papers.

hanks balanced salt solution recipe: Short Protocols in Molecular Biology Frederick M.
Ausubel, 1992

hanks balanced salt solution recipe: DNA Microarrays David Bowtell, Joseph Sambrook,
2003 DNA microarray technology is a new and powerful means to analyze genomes and characterize


https://stage.support.buyingbuddy.com/archive-th-158/hanks-balanced-salt-solution-recipe.pdf

patterns of gene expression. Its applications are widespread across the many fields of plant and
animal biological and biomedical research. This manual, designed to extend and to complement the
information in the best-selling Molecular Cloning,is a synthesis of the expertise and experience of
more than 30 contributors—all innovators in a fast-moving field. DNA Microarraysprovides
authoritative, detailed instruction on the design, construction, and applications of microarrays, as
well as comprehensive descriptions of the software tools and strategies required for analysis of
images and data.

hanks balanced salt solution recipe: Metastasis Research Protocols Susan A. Brooks, Udo
Schumacher, 2008-02-02 In Volume I, Analysis of Cells and Tissues, we presented a range of
protocols aimed at mapping and analyzing the expression of various molecules of pot- tial interest in
metastasis research and for examining their production at the genetic level. In this second volume of
metastasis research protocols, we move to the level of living cells and tissues and present
methodologies applicable to examining metastatic behavior in vitro and in whole animal models. The
methods described in the first section of this volume concentrate on the separation of cell lines with
high and low metastatic potential, including the genetic modification of cell lines. The assay systems
to test defined aspects of the metastatic cascade are then described in Part II and include cell
migration assays, assays for matrix degrading enzymes, basement membrane degrading assays,
adhesion assays, and assays of angiogenesis. The role of the specific elements of the metastatic
cascade assayed in each of these systems in turn must of course be put into perspective relative to
their roles in entire living organisms.

hanks balanced salt solution recipe: A Dissection and Tissue Culture Manual of the
Nervous System Abraham Shahar, 1989-12-05 At last ... a collection of practical protocols for
explanting and manipulating neuronal and glial cells. A Dissection and Tissue Culture Manual of the
Nervous System Abraham Shahar, Jean de Vellis, Antonia Vernadakis, and Bernard Haber, Editors
Among research laboratories involved with neuronal and glial cell cultures and their applications,
there is a growing demand for a hand-book describing dissection procedures, culture preparation
techniques, and the in vitro manipulation of neural cells and tissues for specific analytical purposes.
A Dissection and Tissue Culture Manual of the Nervous System offers a diverse collection of
methods that have been developed by and are used routinely within specialized neurobiological
laboratories. Written in an easy-to-follow style, the procedures described in this unique guide are
designed by experts to be applied by those with limited experience in the field. Organized into ten
comprehensive sections, ninety concise contributions from leading laboratories worldwide put forth
practical, stepwise protocols for neural cell manipulation and experimentation. Methods encompass:
an illustrated outline of techniques for the dissection of brain areas in the fetus and the neonate the
dissection of selected specialized structures, such as the ciliary ganglion organotypic. explant
culture of nervous tissue dissociated culture of astrocytes, oligodendrocyte, neurons, and Schwann
cells reaggregation culture of dissociated cells. Sections devoted to various tissue processing
methods and experimental applications of cultured material present histochemical,
autoradio-graphic, and immunocytochemical staining and visualization techniques. In situ
hybridization methods, as well as preparative procedures for electron microscopy and biochemical
and physiological assays, are discussed with an emphasis on methods tailored for the neurobiologist.
Alternative techniques for the cultivation of the same organ or cell type from diverse animal species
are juxtaposed with a varied selection of methodology and instrumentation, and complemented by
key literature citations for further reading, to enable the investigator to chose the appropriate
approach for a specific neurobiological application. Presented in a comb-bound format for
convenient use on the laboratory bench, A Dissection and Tissue Culture Manual of the Nearvous
System will be an essential research companion to graduate students, post-doctoral fellows and
other laborabory investigators in cell and developmental neurobiology, neuroanatomy,
neurophysiology, neuropharmacology, and biochemistry.

hanks balanced salt solution recipe: Chemical Tools for Imaging, Manipulating, and
Tracking Biological Systems: Diverse Methods Based on Optical Imaging and Fluorescence



, 2020-06-17 This new volume of Methods in Enzymology continues the legacy of this premier serial
with quality chapters authored by leaders in the field. - Provides the authority and expertise of
leading contributors from an international board of authors - Presents the latest release in the
Methods in Enzymology series - Includes the latest information on retinoid signaling pathways

hanks balanced salt solution recipe: A Dictionary of Biomedicine John Lackie, 2010-07-29
This dictionary includes 10,000 A-Z entries on all areas of biomedicine. It also covers terms from
related areas, including anatomy, genetics, pathology, pharmacology, and clinical medicine. Fully
cross-referenced and with web links, this is a clear and authoritative guide to an increasingly
important area of medicine.

hanks balanced salt solution recipe: Bioceramic Coatings for Medical Implants Robert B.
Heimann, Hans D. Lehmann, 2015-03-10 Reflecting the progress in recent years, this book provides
in-depth information on the preparation, chemistry, and engineering of bioceramic coatings for
medical implants. It is authored by two renowned experts with over 30 years of experience in
industry and academia, who know the potentials and pitfalls of the techniques concerned. Following
an introduction to the principles of biocompatibility, they present the structures and properties of
various bioceramics from alumina to zirconia. The main part of the work focuses on coating
technologies, such as chemical vapor deposition, sol-gel deposition and thermal spraying. There then
follows a discussion of the major interactions of bioceramics with bone or tissue cells, complemented
by an overview of the in-vitro testing methods of the biomineralization properties of bioceramics.
The text is rounded off by chapters on the functionalization of bioceramic coatings and a look at
future trends. As a result, the authors bring together all aspects of the latest techniques for
designing, depositing, testing, and implementing improved and novel bioceramic coating
compositions, providing a full yet concise overview for beginners and professionals.

hanks balanced salt solution recipe: Methods in Stem Cell Biology - Part B, 2022-08-09
Methods in Cancer Stem Cell Biology: Part B, Volume 171 in the Methods in Cell Biology series
highlights advances in the field, with this new volume presenting interesting chapters on timely
topics, including Orthotopic brain tumor models derived from glioblastoma stem-like cells, RNA
sequencing in hematopoietic stem cells, Generation of inducible pluripotent stem cells from human
dermal fibroblasts, In vitro preparation of dental pulp stem cell grafts combined with biocompatible
scaffolds for tissue engineering, Gene expression knockdown in chronic myeloid leukemia stem cells,
Identification and isolation of slow-cycling GSCs, Assessment of CD133, EpCAM, and much more. -
Provides the authority and expertise of leading contributors from an international board of authors -
Presents the latest release in the Methods in Cell Biology series - Includes the latest information on
the topic of Methods in Cancer Stem Cell Biology

hanks balanced salt solution recipe: Immunochemistry Of The Extracellular Matrix
Furthmayr, 2018-01-18 The main purpose of the two volumes on Immunochemistry of the
Extracellular Matrix is to describe state of the art methods, which have been proven to provide
antibody reagents of defined specificity to collagens as well as other glycoproteins found in
association within connective tissue. The isolation and purification of collagens, procollagens, and
related connective tissue proteins are described for several tissues, tissue culture cells and species.
Immunization with these collagens in laboratory animals yields antibodies with different
characteristic specificities: to the procollagen extension fragments, the non-helical segments of the
a-chains, to helical and denatured determinants.

hanks balanced salt solution recipe: Surface Tailoring of Inorganic Materials for Biomedical
Applications Lia Rimondini, Claudia L. Bianchi, Enrica Verne, 2012-10-18 Inorganic materials have
been used for biomedical applications since many decades. They have been utilized successfully
because of easy and economic methods for bulk preparation and industrial manufacturing. Surface
modifications significantly improve the success of these materials and enable us to exploit their
application in many innovative fields such as tissue engineering, dentistry, nanocarriers for drugs,
medical diagnosis and antifouling technologies. This e-book provides comprehensive information on
technologies for development and characterization of successful functionalized materials for




biomedical applications relevant to surface modification. It is a suitable reference for advanced
students and researchers interested in biomaterials science and medical applications of inorganic
substances.

hanks balanced salt solution recipe: Giardia Hugo D. Lujan, Staffan Svard, 2011-06-30
Giardia is a relatively simple eukaryotic microbe, causing acute and chronic diarrhea which has been
used as a model to understand complex biological processes occurring in eukaryotic cells. Further,
due to its parasitic lifestyle, Giardia is an excellent system for the study of the mechanisms of
adaptation and cell differentiation from the perspectives of molecular and cell biology. This book
presents a comprehensive review of the current state of knowledge regarding all aspects of Giardia’s
biology, including epidemiology, cell and molecular biology, genetics, pathogenesis, diagnostics, and
clinical treatment. It was written by internationally renowned authors, the leading researchers in the
field including several chapters with techniques and resources available for the study of this
microorganism. Questions that need to be addressed to fully understand the molecular mechanisms
of the parasite as well as the cause of its pathology are presented. Furthermore, Giardia’s biology is
compared with that of other parasites in relation to their complexity. This volume is an indispensable
resource for researchers working with this parasite. It is a “must” for libraries and the bookshelves
of everyone interested in the biology of parasites and early-branching eukaryotes.

hanks balanced salt solution recipe: Methods in Microbiology , 1969 Methods in
Microbiology

hanks balanced salt solution recipe: Cellular and Molecular Procedures in Developmental
Biology , 1997-11-17 This volume incorporates practical methods at the level of molecular, cellular,
and whole organism biology in vertebrate and invertebrate models. It presents straightforward
protocols written step-by-step for state-of-the-art techniques with the emphasis on single-cell
resolution procedures. - Provides straightforward, current protocols and critical appraisals - Includes
diverse analysis of cellular and molecular techniques - Presents everything from whole-organ
cultures to electrophysiological approaches - Details a variety of methods for interfering with gene
function in various species - Offers multiple illusions of in situ hybridization, immunostaining, and
apoptosis

hanks balanced salt solution recipe: Cancer Cell Biology Sherri L. Christian, 2022-06-23 This
volume provides detailed methods on the mechanisms of underlying cancer cell biology. Chapters
guide readers through techniques for culturing cancer cell lines, xenografts, cryopreservation of
tumor cells, analyzing the co-culture of breast cancer cells, protein secretion by ELISA, flow
cytometry-based, multi-parametric immunofluorescence analysis, protein expression by western blot,
analysis of surface protein levels, protein recycling by biotinylation assay, and proteomics analysis
by liquid chromatography-mass spectrometry. Written in the format of the highly successful Methods
in Molecular Biology series, each chapter includes an introduction to the topic, lists necessary
materials and reagents, includes tips on troubleshooting and known pitfalls, and step-by-step, readily
reproducible protocols. Authoritative and cutting-edge, Cancer Cell Biology: Methods and Protocols
aims to provide a comprehensive set of tools for the analysis of cancer cell biology in the lab.

hanks balanced salt solution recipe: Development of an In Vitro Microscale Cell Culture
Analog of the Intestinal Epithelium Jorge Oscar Munoz-Galarza, 2002

hanks balanced salt solution recipe: Impact of COVID-19 on the Clinical Microbiology
Laboratory: Preparing for the Next Pandemic Sherry Dunbar, Esther Babady, Sanchita Das,
Catherine Moore, 2022-11-04

hanks balanced salt solution recipe: Nordisk veterinaermedicin , 1975
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