Use of Public Drug Libraries to Promote Inquiry Learning at all Levels
By Gary M. Baker, Ph.D., Department of Chemistry and Biochemistry, Northern Illinois University

A. Drug Libraries.
Let's revisit the problem that was given in the PowerPoint Presentation.
Zofran injection is used to prevent post-operative nausea and vomiting. Each mL in a 20 mL multi-dose vial
contains 2 mg of the active compound. The intravenous dosage for pediatric patients is 0.1 mg/kg body weight,
administered over 2 to 5 minutes. Calculate the volume, in mL, of Zofran solution that would be given to a 48-lb.
child. (2.2 lb. = 1 kg).
The data in this problem were obtained from rxlist.com, a popular public drug library:
1. Go to the web site and search for Zofran.

2. Every drug entry in the drug library has a number bar:

Click “2” and scroll down until you see a series of three tabs. “Indications” will be the default.

3. Select the “Dosage” tab.
Can you find the 0.1 mg/kg dosage that’s given in the problem? What other data are indicated in this tab?
Select the “How Supplied” tab,
How much volume is in a single multi-dose vial? What’s the concentration of the drug in the vial?
A drug library provides a rich repository of real data for building word problems. Search RxLIst for key words
“infusion” or “injection” to retrieve a list of drugs that are administered as solutions.

B. Inquiry Learning.
Let’s take another look at the Zofran problem.
What must be calculated?
The volume, in mL, of drug solution needed.

What data are provided?
a) The drug concentration.
b) Administration route.
c) Dosage.
d) Time over which drug is administered.
e) Patient weight.

The point of inquiry-based learning is to develop higher-order thinking skills. The Zofran problem must be
conceptualized (a higher-order skill) before it can be solved. Solving it should require a strategy. Engaging students
with problems like the Zofran one reinforces the metric system and concepts related to solutions, such as solubility
and concentration. At the same time, such problems address an important real-world issue that impacts public
health. In fact, some research suggests starting macro (application: e.g. many drugs are administered as solutions)

and ending micro (chemical details needed to understand the application) is more effective than beginning micro
and ending macro.
Back to the Zofran problem…
1. For data a) through e) that are provided in the Zofran problem (previous page), which are needed to solve
the problem?
2. Identify a strategy that can be used to solve the problem. And then solve it showing clearly how the answer
is calculated.
Strategies can be dimensional analysis, ratios and proportions, of formula-based (I personally favor
dimensional analysis).

C. Standards.
1. Elementary:
Concepts: “dissolving”, “solution”, “mixture”.
Vocabulary: substance, soluble, dissolve, ingredient, mixture, solution, solid, liquid.
Misconceptions:
a) Dissolving is confused with melting.
b) A substance that dissolved in water has disappeared.
c) A solution is more concentrated at bottom of the container.
A relevant third-grade science resource that summarizes the these concepts, vocabulary, and misconceptions:

Visuals may also be helpful at this

grade level:

For example, the
active
The next page includes a sample rubric from the “Designing Mixtures” resource.
ingredient in
Zofran is a
white to off-white
powder
(color is a physical property). In pill form, it may have different shapes and colors (why?). A solution of the active
ingredient is clear and colorless.

The Next Generation Science Standards (NSTA) includes relevant articulation language across K-12.
The relevant language is highlighted (next page).

D. Interventions:
1. Engage students in creating/solving word problems using data in a drug library. Articulate strategies.
2. Identify dominant errors and build simulated peer assessments to target these errors.

E. More Problems.
Developed using the RxLIst drug library. Answers detailed.

Dextrose Injection 5% is used in fluid replacement therapy, or to supply calories. The “5%” refers to a
5% (w/V) solution of glucose (also called dextrose). Calculate the mg of glucose in 10 mL of this
solution.
5𝑔

5%(w/V) = 100 𝑚𝐿
5𝑔

Therefore, 100 𝑚𝐿 x

Working formula:
1000 𝑚𝑔
𝑔

𝑔 𝑠𝑜𝑙𝑢𝑡𝑒

x 10mL = 500 mg

𝑚𝐿 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛

x 100 = % (w/V)

Therefore, 5% =

0.05 𝑔
𝑚𝐿

5𝑔

or 100 𝑚𝐿

Gadavist Injection is a contrast agent used in diagnostic MRI
(Magnetic Resonance Imaging) to image defects in the blood
brain barrier. The active compound, gadobutrol, is present at
1 mmol/mL. A 50 kg patient requires a 5 mL injection.
Calculate the mg of gadobutrol in 5 mL. The molecular weight
of gadobutrol is 605.
1 𝑚𝑚𝑜𝑙
605 𝑚𝑔
𝑥 5 𝑚𝐿 𝑥
= 3,025 mg
1 𝑚𝐿
1 𝑚𝑚𝑜𝑙
This problem could have asked you to calculate the g of
gadobutrol needed, rather than mg. How would you then set
this up to clearly show your work?

Essential data is highlighted in the next two problems:
Cerezyme, used in enzyme replacement therapy for Type I Gaucher’s disease,
is supplied as 200 units in solid form. (A unit, abbreviated U, is a measure of
enzyme activity). Prior to use, the 200 units are dissolved in enough sterile
water to give 5 mL of solution. This solution is then diluted into 155 mL of
0.9% sterile saline for I.V. administration to the patient. Calculate the
concentration of the diluted solution in U/mL.
200 𝑈
𝑥 5𝑚𝑙 = 𝑐2 𝑥 160 𝑚𝐿
5 𝑚𝐿
Note that V2 = V1 + Vdiluent = 5mL + 155 mL = 160 mL
C2 = 1.25 U/mL
Common student errors included writing 200 U/mL for c1 and 155 mL for V2;, or writing just 200 U for
c1 (dropped unit).

VUMON, used to treat childhood acute lymphoblastic leukemia, is supplied as 50
mg in 5 mL. Prior to use, this solution must be diluted with enough 5% dextrose
to give a final concentration of 0.2 mg/mL. Calculate the volume of 5% dextrose
needed, in mL.
50 𝑚𝑔
0.2 𝑚𝑔
𝑥 5 𝑚𝐿 =
𝑥 𝑉2
5 𝑚𝐿
𝑚𝐿
V2 = 250 mL
Vdiluent = V2 – V1 = 250 mL – 5 mL = 245 mL

Common student errors included writing 50 mg/mL for c1, or expressing
the answer as 250 mL; or writing just 50 mg for c1 (dropped unit).

