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When preparing intravenous solutions such as Dextrose 10% in Normal Saline (AD10/NS),
healthcare professionals often need to calculate precise volumes of various components to
ensure accurate dosing and patient safety. In this scenario, understanding how to
determine the amount of Sodium Chloride (NaCl) required when mixing D10W (Dextrose
10% in Water) with a vial of NaCl 4 mEq/mL to produce a total volume of 250 mL of
AD10/NS is essential. This comprehensive guide will walk you through the steps,
calculations, and considerations involved in preparing this solution, emphasizing best
practices for accuracy and safety.

---

Understanding the Components and Their Roles

Before diving into calculations, it's important to understand the components involved:

Dextrose 10% in Water (D10W)
- Provides 10 grams of dextrose per 100 mL
- Used for energy supplementation
- Does not contain electrolytes such as sodium

Normal Saline (NS)
- Typically 0.9% NaCl solution
- Contains 9 g NaCl per liter, equating to 154 mEq of
sodium per liter
- Used for fluid and electrolyte replacement

NaCl 4 mEq/mL Vial
- Concentrated sodium chloride solution



- Contains 4 mEq of sodium per mL
- Used to add specific amounts of sodium to IV solutions

Goals of the Preparation

- Final volume: 250 mL
- Final solution: AD10/NS (Dextrose 10% with Normal
Saline)
- Precise sodium content: matching the desired sodium
concentration
- Correct dextrose concentration: 10%

---

Step-by-Step Calculation Process

To determine how much NaCl solution is needed, follow
these steps:

1. Determine the desired sodium concentration in the
final solution

- Normal saline provides approximately 154 mEq of
sodium per liter
- Dextrose solutions generally contain negligible
sodium
- The target sodium concentration can be based on
clinical needs; for this example, assume standard NS
concentration (154 mEq/L)



2. Calculate the total sodium needed in 250 mL of the
final solution

- Since 1 liter of NS contains 154 mEq Na+, in 250 mL:

Total Na+ = (154 mEq / 1000 mL) × 250 mL = 38.5 mEq

3. Determine how much NaCl 4 mEq/mL solution
supplies this sodium

- Each mL of NaCl 4 mEq/mL solution provides 4 mEq
sodium

4. Calculate the volume of NaCl solution required

- Volume (mL) = Total Na+ needed / Na+ per mL
- Volume = 38.5 mEq / 4 mEq/mL = 9.625 mL

5. Adjust for the total volume to reach 250 mL

- Since adding 9.625 mL of NaCl solution will contribute
sodium, the remaining volume (approximately 240.375
mL) should be filled with D10W and possibly other
diluents to reach the total volume of 250 mL.

6. Prepare the final solution

- Mix 9.625 mL of NaCl 4 mEq/mL solution with sufficient
D10W to reach a total volume of 250 mL
- Ensure proper mixing and aseptic technique



---

Additional Considerations for Accurate
Preparation

Adjusting for Sodium Concentration Variations

- If the clinical goal is to achieve a different sodium
level, recalculate the total sodium needed accordingly.
- For example, if a lower sodium concentration is
desired, reduce the amount of NaCl solution
proportionally.

Ensuring Correct Dextrose Concentration

- Since D10W provides 10 grams of dextrose per 100
mL, adding D10W to the solution maintains the 10%
dextrose concentration.
- The volume of D10W added should be adjusted to
complement the NaCl addition to reach 250 mL total.

Monitoring Osmolarity and Safety

- Adding concentrated NaCl can significantly affect
osmolarity; always verify that the final solution's
osmolarity is safe for infusion.
- Consult institutional protocols and pharmacy
guidelines when preparing customized IV solutions.



Summary of Calculations

- Total sodium needed: 38.5 mEq
- NaCl 4 mEq/mL solution volume: approximately 9.63
mL
- Remaining volume to reach 250 mL: approximately
240.37 mL of D10W

---

Practical Example: Preparing AD10/NS Solution

Materials Needed:
- NaCl 4 mEq/mL vial
- D10W solution
- Sterile syringe and mixing equipment
- IV bag or container
- Aseptic technique supplies

Preparation Steps:
1. Calculate the volume of NaCl solution needed (≈9.63
mL).
2. Withdraw 9.63 mL of NaCl 4 mEq/mL solution using a
sterile syringe.
3. Add this to the IV container.
4. Add D10W solution to reach the final volume of 250
mL.
5. Mix thoroughly to ensure uniform distribution.
6. Label the solution with concentration, volume, and
preparation date.



---

Clinical Significance and Best Practices

- Precise calculations are vital for patient safety,
especially in electrolytes management.
- Always double-check calculations and verify the
concentrations before administration.
- Follow institutional protocols and consult a pharmacy
specialist when preparing customized IV solutions.
- Be aware of potential risks such as hypernatremia or
osmolarity imbalances when adding concentrated
solutions like NaCl.

---

Conclusion

Calculating the amount of NaCl solution needed to
prepare a specific volume of AD10/NS involves
understanding the sodium content of the solutions,
desired final concentrations, and total volume. In this
scenario, approximately 9.63 mL of NaCl 4 mEq/mL
solution is required to provide the necessary 38.5 mEq
of sodium in 250 mL of the final mixture. Proper
preparation ensures accurate dosing, patient safety,
and adherence to clinical standards. Always tailor
calculations based on individual patient needs and
institutional guidelines, and consult pharmacy or



clinical specialists when in doubt.

---
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Frequently Asked Questions

How do I calculate the amount of NaCl needed to
prepare 250 mL of AD10/NS using D10W and NaCl 4
MEq/mL?

To determine the amount of NaCl needed, first
understand that AD10/NS is a solution with 10%
dextrose and normal saline. Using NaCl 4 MEq/mL,
calculate the required sodium equivalent for the
desired volume, considering the concentration of NaCl
in the vial, to achieve the final volume of 250 mL.

What is the step-by-step process to prepare 250 mL of
AD10/NS from D10W and NaCl 4 MEq/mL?

First, determine the total sodium content needed for
250 mL, then calculate how much of the NaCl 4 MEq/mL
solution provides that sodium. Mix D10W with the
calculated volume of NaCl 4 MEq/mL to reach the final
volume of 250 mL, ensuring proper dilution and aseptic
technique.



How much NaCl 4 MEq/mL solution is required to make
250 mL of AD10/NS?

The exact volume depends on the sodium content in the
final solution. Typically, to prepare AD10/NS, you would
add approximately 9.375 mL of NaCl 4 MEq/mL solution
to D10W to reach 250 mL total volume, but precise
calculations should be performed based on sodium
equivalence.

Can I directly add NaCl 4 MEq/mL to D10W to prepare
AD10/NS, and if so, how much?

Yes, you can add NaCl 4 MEq/mL to D10W to prepare
AD10/NS. To determine the amount, calculate the
sodium required for 250 mL and then add the
corresponding volume of NaCl solution, which is
approximately 9.375 mL for typical calculations.

What precautions should I take when preparing
AD10/NS with NaCl 4 MEq/mL and D10W?

Ensure aseptic technique, accurately measure all
solutions, verify concentrations, and perform
calculations carefully to avoid over- or under-dosing.
Use sterile equipment and mix thoroughly to ensure
uniformity.

What is the significance of using NaCl 4 MEq/mL in
preparing AD10/NS?



NaCl 4 MEq/mL provides a precise sodium chloride
concentration, allowing accurate compounding of IV
solutions like AD10/NS, ensuring the correct osmolarity
and sodium content for patient safety.

How do I verify the final volume and concentration after
mixing D10W and NaCl 4 MEq/mL?

Measure the total volume after mixing to confirm it
reaches 250 mL. Additionally, perform calculations to
ensure the sodium and osmolarity match the desired
final concentrations of AD10/NS.

Is there a formula I can use to determine the amount of
NaCl 4 MEq/mL needed for a specific volume?

Yes. The general formula involves calculating the
amount of sodium required for the final volume and
then converting that to the volume of NaCl 4 MEq/mL
solution needed, based on its concentration. For
example: Volume of NaCl solution = (Desired sodium
amount) / (Concentration per mL).

Why is it important to accurately measure NaCl when
preparing IV solutions like AD10/NS?

Accurate measurement ensures proper sodium and
osmolarity levels, which are critical for patient safety,
avoiding complications such as hypernatremia or
hyponatremia, and ensuring the solution's
effectiveness.



Can I use a different concentration of NaCl solution
instead of 4 MEq/mL for preparing AD10/NS?

Yes, but you must adjust the volume accordingly based
on the concentration. Always perform proper
calculations to maintain the correct sodium content and
osmolarity of the final solution.

Additional Resources
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In clinical settings, precise medication preparation is
essential to ensure patient safety and therapeutic
efficacy. One common task involves diluting
concentrated solutions to achieve desired
concentrations for infusion. Specifically, healthcare
professionals often need to prepare a 250 mL infusion
of Dextrose 10% with Normal Saline (AD10/NS) from a
more concentrated dextrose solution (D10W) and a
saline solution of known strength (NaCl 4 mEq/mL). This
article provides an in-depth, step-by-step explanation
of how to determine the volume of NaCl needed to
create this mixture, emphasizing both the scientific
principles involved and practical application.

---

Understanding the Components and Their



Concentrations

Before delving into calculations, it’s vital to understand
the key components involved:

- Dextrose 10% (D10W): A solution containing 10 grams
of dextrose per 100 mL of solution, equating to 100 g/L.
- Normal Saline (NS): Typically 0.9% sodium chloride,
with a concentration of approximately 154 mEq/L.
- NaCl 4 mEq/mL: A concentrated saline solution with 4
milliequivalents of sodium chloride per milliliter.

The goal: Prepare 250 mL of Dextrose 10% in Normal
Saline (AD10/NS), which contains 10% dextrose and
0.9% sodium chloride, by mixing D10W and a saline
solution derived from NaCl 4 mEq/mL.

---

Deciphering the Target Solution: Composition of
AD10/NS

The final mixture, AD10/NS, ideally contains:

- Dextrose: 10 g per 100 mL, so for 250 mL, the total
dextrose needed is:

\[
\frac{10\, \text{g}}{100\, \text{mL}} \times 250\,
\text{mL} = 25\, \text{g}



\]

- Sodium chloride (NaCl): 0.9% solution, which
translates to:

\[
0.9\, \text{g}/100\, \text{mL} = 9\, \text{g}/L
\]

For 250 mL:

\[
9\, \text{g}/L \times 0.25\, \text{L} = 2.25\, \text{g}
\]

Expressed in mEq:

\[
\text{NaCl equivalents} = \frac{\text{mass in grams}
\times 1000}{58.44} \text{(mEq/g)} \approx
\text{mEq}
\]

Since 1 g of NaCl provides approximately 17.1 mEq:

\[
2.25\, \text{g} \times 17.1\, \text{mEq/g} \approx
38.5\, \text{mEq}
\]

Thus, the final mixture must contain approximately 38.5
mEq of sodium chloride.

---



Determining the Volume of D10W and Saline to
Use

Given the starting solutions:

- D10W: 10 g/100 mL → 0.1 g/mL dextrose
- NaCl solution: 4 mEq/mL

The key is to determine the volume of D10W and saline
solution needed to reach the desired total volume (250
mL), containing 25 g dextrose and approximately 38.5
mEq NaCl.

---

Step 1: Calculate Volume of D10W Needed for 25 g
Dextrose

Since D10W contains 10 g/100 mL:

\[
\text{Volume of D10W} = \frac{\text{Desired dextrose
(g)}}{\text{Concentration (g/mL)}} = \frac{25\,
\text{g}}{0.1\, \text{g/mL}} = 250\, \text{mL}
\]

This indicates that if only D10W is used, we need 250
mL to get 25 g dextrose. But this would not leave room
for saline, and the total volume would be more than
250 mL.



Therefore, to achieve the 250 mL total volume, we need
to dilute D10W with saline solution, reducing the total
volume of D10W used.

---

Step 2: Formulate the Mixture

Let:

- \( V_{D} \) = volume of D10W used (mL)
- \( V_{S} \) = volume of saline solution used (mL)

Total volume:

\[
V_{D} + V_{S} = 250\, \text{mL}
\]

Total dextrose:

\[
\text{Dextrose from D10W} = 0.1\, \text{g/mL} \times
V_{D} = 0.1 V_{D}
\]

We want 25 g dextrose:

\[
0.1 V_{D} = 25 \Rightarrow V_{D} = 250\, \text{mL}
\]



This suggests that, without dilution, we need 250 mL of
D10W, which would not leave room for saline; total
volume would be 250 mL, all D10W.

However, since we want to prepare a mixture with 10%
dextrose and 0.9% NaCl in 250 mL total, the more
practical approach is to prepare the mixture by
combining D10W with a saline solution (from NaCl 4
mEq/mL), such that the final composition matches the
target.

Thus, it’s better to think of mixing a certain volume of
D10W with a calculated volume of NaCl solution, to
reach the final target concentrations.

---

Calculating the Volume of NaCl 4 mEq/mL Needed

To deliver the required 38.5 mEq NaCl, and knowing the
saline solution contains 4 mEq/mL, the volume:

\[
V_{NaCl} = \frac{38.5\, \text{mEq}}{4\,
\text{mEq/mL}} \approx 9.625\, \text{mL}
\]

This is approximately 9.63 mL of NaCl 4 mEq/mL
solution.

---



Step 3: Adjusting for Total Volume and Concentrations

Now, with approximately 9.63 mL of NaCl solution
contributing roughly 38.5 mEq of NaCl, the remaining
volume should contain the dextrose solution, adjusted
to provide 25 g of dextrose.

Since D10W has 10 g/100 mL, the volume of D10W
needed:

\[
V_{D} = \frac{25\, \text{g}}{0.1\, \text{g/mL}} = 250\,
\text{mL}
\]

But if we use 9.63 mL of NaCl solution, the total volume
becomes:

\[
V_{total} = V_{D} + V_{NaCl}
\]

To keep the total at 250 mL, the volume of D10W
should be:

\[
V_{D} = 250\, \text{mL} - 9.63\, \text{mL} \approx
240.37\, \text{mL}
\]

This volume of D10W provides:



\[
0.1\, \text{g/mL} \times 240.37\, \text{mL} \approx
24.04\, \text{g}
\]

which is slightly less than the target 25 g, but
acceptable considering rounding and practical
constraints.

Summary:

| Component | Volume (mL) | Contribution |
|------------|--------------|--------------|
| D10W | ~240.37 | ~24.04 g dextrose |
| NaCl 4 mEq/mL | ~9.63 | ~38.5 mEq NaCl |

Total volume:

\[
V_{total} \approx 240.37 + 9.63 = 250\, \text{mL}
\]

---

Practical Application and Final Considerations

Step-by-step summary:

1. Calculate the total amount of NaCl required:
Approximately 38.5 mEq for 250 mL of AD10/NS.
2. Determine the volume of NaCl 4 mEq/mL needed:



About 9.63 mL.
3. Calculate the volume of D10W: Approximately 240.37
mL.
4. Combine the two solutions: Mix 240.37 mL of D10W
with 9.63 mL of NaCl 4 mEq/mL solution.
5. Verify the final concentration: The mixture should
contain ~10% dextrose and ~0.9% NaCl.

---
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