
hanks balanced salt solution recipe
Hanks balanced salt solution recipe is a widely used solution in biological and medical research,
particularly for cell culture and various laboratory applications. This article will provide detailed
insights into what Hank's Balanced Salt Solution (HBSS) is, its components, preparation methods,
and applications in research and clinical settings.

What is Hank's Balanced Salt Solution?

Hank's Balanced Salt Solution (HBSS) is an isotonic saline solution that mimics the ionic
composition of the extracellular fluid found in animals. It was originally developed by Harry F. Hank
in the 1950s as a means to provide a balanced nutrient solution that supports the growth and
maintenance of cells in vitro. HBSS is often used in cell culture, tissue preservation, and various
experimental procedures.

Components of Hank's Balanced Salt Solution

The composition of HBSS is carefully formulated to provide essential ions and nutrients necessary
for cellular functions. The primary components include:

Sodium Chloride (NaCl)

Potassium Chloride (KCl)

Calcium Chloride (CaCl2)

Magnesium Sulfate (MgSO4)

Magnesium Chloride (MgCl2)

Sodium Bicarbonate (NaHCO3)

Glucose

Buffered with HEPES or bicarbonate to maintain pH

These components serve various functions, such as maintaining osmotic balance, providing essential
ions for cellular activities, and buffering the solution to maintain physiological pH levels.



Types of Hank's Balanced Salt Solution

There are several formulations of HBSS, which may vary slightly in their composition based on
specific research needs. The most common types include:

HBSS with Calcium and Magnesium: Essential for cell adhesion and function.1.

HBSS without Calcium and Magnesium: Used for procedures where these ions might2.
interfere, such as cell dissociation.

HBSS with Glucose: Provides an additional energy source for cells, enhancing metabolic3.
activity.

HBSS with HEPES Buffer: Offers improved pH stability during experimental procedures.4.

Preparation of Hank's Balanced Salt Solution

Preparing HBSS can be done using commercially available powder or by following a specific recipe.
Here is a general recipe for preparing 1 liter of HBSS:

Ingredients

- 8 g Sodium Chloride (NaCl)
- 0.4 g Potassium Chloride (KCl)
- 0.14 g Calcium Chloride (CaCl2·2H2O)
- 0.1 g Magnesium Sulfate (MgSO4·7H2O)
- 0.1 g Magnesium Chloride (MgCl2·6H2O)
- 1 g Glucose
- 0.35 g Sodium Bicarbonate (NaHCO3)
- 1 g Sodium Phosphate, Monobasic (NaH2PO4·H2O)
- 0.1 g Sodium Phosphate, Dibasic (Na2HPO4·7H2O)
- Distilled water to 1 liter

Procedure

1. Dissolve Salts: Begin by adding the sodium chloride, potassium chloride, calcium chloride,
magnesium sulfate, magnesium chloride, glucose, and sodium bicarbonate to approximately 900 mL
of distilled water in a sterile container.

2. Adjust pH: Use a pH meter to check the pH of the solution. If necessary, adjust the pH to 7.2-7.4
using HCl or NaOH.



3. Add Phosphate Buffers: Slowly add the phosphate buffer components (monobasic and dibasic)
while stirring gently.

4. Make Up Volume: Once all components are dissolved and the pH is adjusted, add distilled water
to bring the total volume to 1 liter.

5. Sterilize: Sterilize the solution by filtering through a 0.22-micron filter or by autoclaving,
depending on the components used.

6. Storage: Store the prepared HBSS at 4°C and use it within a reasonable timeframe to ensure
efficacy.

Applications of Hank's Balanced Salt Solution

Hank's Balanced Salt Solution is utilized in various biological and medical applications:

Cell Culture

HBSS serves as a base medium for maintaining and transporting cells in culture. It provides
essential ions and nutrients that support cell viability and function, making it an indispensable
component in laboratories.

Tissue Preservation

HBSS is often used for the preservation of tissues during transportation and processing. Its isotonic
nature helps to maintain cell integrity and minimize damage.

Cell Wash and Resuspension

In procedures like trypsinization, HBSS is used to wash and resuspend cells, providing an optimal
environment for cell dissociation and subsequent analysis.

Experimental Procedures

Researchers utilize HBSS in various experimental setups, including drug testing, toxicology studies,
and cellular response assays. Its balanced composition aids in generating reproducible results.



Considerations When Using Hank's Balanced Salt
Solution

While HBSS is a versatile solution, there are several considerations to keep in mind when using it:

pH Stability: Ensure the pH is maintained within the physiological range, as it is crucial for
optimal cell function.

Osmolarity: Check the osmolarity of the solution to avoid osmotic stress on cells.

Expiration Date: Use the solution within the recommended timeframe after preparation to
ensure efficacy.

Dilution: If diluting HBSS for specific applications, be mindful of maintaining the proper ionic
balance.

Conclusion

In summary, Hank's Balanced Salt Solution is a fundamental tool in the field of cell biology and
medical research. Understanding the composition, preparation, and applications of HBSS can
significantly enhance the quality of experiments and research outcomes. Whether used for cell
culture, tissue preservation, or experimental procedures, HBSS remains an essential component in
biological and medical laboratories. By following proper preparation protocols and understanding its
applications, researchers can ensure the effective use of this vital solution in their studies.

Frequently Asked Questions

What are the main components of Hank's Balanced Salt
Solution (HBSS)?
Hank's Balanced Salt Solution typically contains sodium chloride, potassium chloride, calcium
chloride, magnesium sulfate, sodium bicarbonate, glucose, and various other salts to maintain
osmotic balance and provide essential nutrients.

How do I prepare a 1x Hank's Balanced Salt Solution from a
10x stock solution?
To prepare a 1x HBSS from a 10x stock solution, dilute 100 mL of the 10x solution with 900 mL of
sterile distilled water, ensuring the solution is mixed thoroughly.



What is the purpose of using Hank's Balanced Salt Solution in
cell culture?
HBSS is used in cell culture to provide a balanced ionic environment, maintain osmotic pressure,
and supply essential nutrients to cells during washing and dilution processes.

Can Hank's Balanced Salt Solution be used for
cryopreservation?
While HBSS can be used in some cryopreservation protocols, it is typically supplemented with a
cryoprotectant like dimethyl sulfoxide (DMSO) or glycerol to protect cells from damage during
freezing.

Is Hank's Balanced Salt Solution suitable for all cell types?
HBSS is suitable for many cell types, but specific requirements may vary; some cell lines might need
additional supplements such as serum or growth factors for optimal growth and maintenance.
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