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Do you hear this the first day of class???



My chemistry class is frustrating me to no end. I don't even get why my nursing 
program requires...by jngo91 Nov 14, '10

My chemistry class is frustrating me to no end.

I don't even get why my nursing program requires pre-nursing students to even take 
chemistry I and II. 

I've heard it from nurses themselves that they don't even use chemistry nor remember it. 

What is the point of learning chemistry? 

Other people tell me its a "weed out" course which I think is true.  

I am struggling in this course now, my average is a 78%. I think its just going to get worse.

I am so scared and frustrated because this is the only class I am having a problem with.

I just think chemistry is so pointless. Who cares about redox reactions or how to draw  
resonating structures.

Lets see if we can help…



Do you think this?

Why am I teaching this class?



Why take chemistry?

You might save a life!

How we use medical examples to spice up our pre-health GOB course.



Why take chemistry?

You might save a life!

How we use medical examples to spice up our pre-health GOB course.

Everything you teach is applicable to medicine, please feel free to use 
these examples.



Chemicals = drugs?

Chemistry is not a stand alone course,

it is your first class in medicine!



KCl (potassium chloride) in nursing

Nursing student’s error leads to baby’s death 
By Marlon Ramos Southern Luzon  Bureau First Posted 19:47:00 03/13/2007

CAMP VICENTE LIM, Laguna, Philippines -- A one-year-old boy died last week in a hospital in 

Batangas City after a nursing student inadvertently injected him with a chemical 

compound meant to be infused through an intravenous drip, a hospital official said Tuesday.

Dr. Renato Dimayuga, Batangas Regional Hospital

director, said victim John Jesreel Halcon died of cardiac arrest shortly after the 22-year-old nursing 

student wrongfully injected him with potassium chloride at around 5 p.m. last Thursday.
The medicine, he said, was meant to help patients suffering from dehydration.

"It was an accident. The student nurse accidentally injected the victim with the medicine. But we're still investigating 

what actually happened," Dimayuga told the Philippine Daily Inquirer over the mobile phone.

"This is really unfortunate."

Dimayuga denied reports that the hospital tried to conceal the truth about the death of the baby. He said he had formed a 

team of hospital officials to look into the incident.

"This incident is already in the police blotter," he said.

He said the victim's parents brought the baby to the hospital on Wednesday afternoon. He said the baby was then 

diagnosed with acute gastroenteritis and moderate dehydration.

The baby, who was admitted to the charity ward, was immediately given with dextrose. 

The victim was the second child of a couple who reside in the village of Cuta, Batangas City.

Asked if student nurses were allowed to inject medicines on the patients, he said they were not.

"That's what we're trying to find out. Nursing students are not supposed to inject medicines into the patients," he said.He

noted that the nurse assigned to look after the victim was also tasked to take care of 40 other patients.Dimayuga said 

they tried to talk with the nursing student, whom he declined to identify, to ask him why he injected the medicine to the 

victim.
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Why should I double check my results?



Why should I double check my results?

By Keith Coffman

DENVER | Tue Feb 8, 2011 9:11pm EST 

DENVER (Reuters) - A Safeway Inc. pharmacist mistakenly sold a pregnant Colorado woman a 
powerful anti-cancer drug that may cause birth defects or miscarriages, the grocery chain said 
on Tuesday.
Mareena Silva was six weeks pregnant when she went to a Safeway pharmacy in Fort Lupton, Colorado, last week to pick up a 
prescription for an antibiotic.

Instead, the 19-year-old woman was sold the drug methotrexate that was intended for a 59-year-old patient 
with a similar name.

Safeway issued a written statement apologizing for the mix-up and offered to pay Silva "any medical expenses incurred as a 
result of the prescription error."

"We understand the anxiety this has caused and the difficulty of Ms. Silva's situation," the statement said.

Silva told Denver TV station KDVR she became nauseous after taking the drug, and after checking the prescription bottle realized
she was given the wrong medication.

She was hospitalized and given charcoal to absorb the drug, and was released. So far she is still pregnant with her first child, she 
said.

Methotrexate is used to treat certain types of cancer, but also can cause pregnant women to miscarry or 
cause birth defects, according to the National Institutes of Health web site.
The drug has "very serious side effects" and is only prescribed after other drugs are ineffective.

Pleasanton, California-based Safeway said its pharmacist failed to follow company policy that requires workers to verify a 
person's name and birth date and get verbal confirmation before a person is allowed to retrieve a call-in prescription.

"Had that procedure been followed, this regrettable error could have been avoided," the statement said.
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Why do we have to wear safety goggles?



Why wash my hands in lab?

MRSA Control!



Why do you teach reading a 10mL grad cylinder when 
they will never read them again?



Why do you teach reading 10mL grad cylinder when 
they will never read them again?

Show me 2.4 cc, mL, cm3



Why do I need to know the metric 
system?

What size is this melanoma?

Metric units?



Why do I need to know units?

Magnesium 1.9 - 2.7 mEq/L 

Mean Corpuscular Hemoglobin (MCH) 27 - 32 pg/cell 

Mean Corpuscular Hemoglobin 

Concentration (MCHC)

32 - 36% hemoglobin/cell 

Mean Corpuscular Volume (MCV) 76 - 100 cu µm 

Osmolality 280 - 296 mOsm/kg water 

Zinc B-Zn 70 - 102 µmol/L 

CD4 Cell Count 500 - 1500 cells/µL

Ceruloplasmin 15 - 60 mg/dL

Chloride 98 - 106 mEq/L     mmol/L  mg/dl



Why do I need to learn…DA?



Why do I need to learn…?

http://www.dailymail.co.uk/health/article-1359778/Mother-dies-nurse-administers-TEN-times-prescribed-drug.html

A mother-of-four died after a nurse at a trouble-hit hospital trust gave her ten times the amount of drugs she was 
supposed to receive.

Arsula Samson, 80, had a heart attack at Good Hope Hospital, Birmingham, after she was given an overdose of 
deadly potassium chloride. 

Mrs Samson from Walsall, who had once been an extra in Dallas, was being treated for pneumonia in the critical care 
unit before she died on Mother's Day, March 14, last year. 

She was prescribed potassium chloride for low potassium levels.  But staff nurse Lisa Sparrow 
wrongly pumped her with 50ml of the drug over half an hour instead of over five hours, the inquest 
heard.  

Instead of pressing the 10ml per hour button, the nurse admitted tapping in 100ml per hour on the 
drug infusion pump.  

The Sutton Coldfield hospital is run by Heart of England NHS Foundation Trust, which has already been investigated 
over a series of fatal overdose blunders in the past five years.

http://www.dailymail.co.uk/health/article-1359778/Mother-dies-nurse-administers-TEN-times-prescribed-drug.html


Why do I need to learn this stupid way 
to solve problems?!

http://www.alysion.org/dimensional/matherrors.htm
Should you be concerned?

A shocking number of patients die every year in United States hospitals as the 
result of medication errors, and many more are harmed. One widely cited, if 

questionable, estimate (Institute of Medicine, 2000) places the toll at 44,000 to 
98,000 deaths, making death by medication "misadventure" greater than all 
highway accidents, breast cancer, or AIDS. If this estimate is in the ballpark, 
then nurses (and patients) beware: Medication errors are the fourth to sixth 

leading cause of death in America.

How many medication errors are miscalculation errors? No one really knows since by some estimates as little as one in 
ten errors are reported (Pepper, 2002). Of reported errors one FDA study (Thomas, et. al., 2001) found that 7% were 

due to "miscalculation of dosage or infusion rate." Combining this estimate with the estimate for total deaths, as many 
as 3,000 to 6,800 deaths are caused annually by medication math errors. This would mean that in the average hospital 
one patient dies every year or two because someone makes a miscalculation, and one or two patients are sub-lethally 

harmed each month. As future nurses, then, there is a distinct possibility that we will harm, or even cause the death of, 
a patient over the course of our career.

If we believe the adage "first do no harm" applies to us, then what can we possibly do to minimize miscalculation 
errors? If we only aim to pass Medication Math with an 80% or above, are we setting the bar high enough? It might be 

late some Saturday night, you're the only RN on the floor, the hospital pharmacy is closed, and it's up to you to calculate 
a needed dosage. Surely getting the right answer only 80% of the time is not acceptable. Perhaps the problem you need 
to solve is a little different than any you've seen before or recall seeing in the textbook. How confident will you be that 

your calculation is correct?

http://www.alysion.org/dimensional/matherrors.htm


The time to build confidence is while we are students. I suggest that as conscientious students we should aim for 95% or better. We should, 
then, carefully study, learn from, and thereby avoid repeating what mistakes we do make, so that by the time we are working in the real 

world we can be confident that, if we are vigilant enough, we can approach 100% proficiency. Since "to err is human," we will always be at 
risk of not achieving a goal of 100% proficiency, but we cannot aim for less, and knowing that we are always at risk will make us extremely 

careful.

Neither effort, desire to avoid error, nor carefulness, however, is enough. We need the right tools and techniques that will help us avoid 
miscalculations. I believe that dimensional analysis is the most appropriate tool available to us. It is, by far, the best method of solving 

medication math problems with the least chance of making errors. As nurses we're not likely to ever use whatever algebra, trigonometry, 
calculus, or statistics we may know and (even better?) we need make no effort to learn these subjects, but we should strive for a deep 

understanding of, and proficiency in, dimensional analysis (DA).

The good news is that mastery of DA is not at all an unobtainable goal. While few could master a vast subject such as algebra in a lifetime, 
most students should be able to master DA in a few weeks of focused effort. Mastery would mean the ability to solve any problem that could 
crop up, no matter how it is presented, while avoiding pitfalls, and retaining proficiency in the years to come. Needless to say, if I thought that 

nursing students were mastering DA, I wouldn't be writing this paper.

The bad news, then, is that most nursing students seem to have a weak understanding of DA. Most can follow examples given in the textbook; 
they can then solve all the practice problems that follow the same general format. If quizzes or tests also follow the textbook examples, most 

students succeed, perhaps brilliantly.

That all is not well, however, is apparent when problems do not meet expectations. One sophomore class I heard about stumbled badly on a 
test, apparently for this reason. They could all follow, if imitatively, the examples in the textbook, and could therefore do all the practice 

problems, but when the test presented problems in an unexpected format, most failed--only 2 students passed the test. In their final 
semester before graduating as RNs, a third failed another test. This suggests a weak understanding of DA.

Unfortunately most fellow students had an incomplete understanding of DA. I believe this is due, at the nursing school I attended, to the 
textbook used (Clinical Calculations: A unified approach, 4th ed.) which presented an incomplete description of DA. It may be that there are 
too few nurse/mathematicians to write textbooks, and so a weak foundation for DA is laid for students to build on. My aim in writing about 
DA has been to provide nursing students with a more robust foundation to build on, and perhaps reduce future misadventures. I am not a 
mathematician, but I have been doing DA for 30 years, have made refinements in the technique over that time, and as a former substitute 

teacher I have taught it to middle and high school students.

Dimensional analysis is your friend. Embrace it; learn to love it. It is our best defense 
against doing harm to a patient by miscalculation.

Eric Lee, RN



Help prevent dosing errors

http://www.professionalnursing.org/article/S8755-7223(05)00193-6/abstract

Faculty concentrate on teaching nursing students about safe medication administration practices and on challenging them to develop 
skills for calculating drug dose and intravenous flow rate problems. In spite of these efforts, students make medication errors and little 
is known about the attributes of these errors. Therefore, this descriptive, retrospective, secondary analysis study examined the
characteristics of medication errors made by nursing students during the administration phase of the medication use process as 
reported to the MEDMARX, a database operated by the United States Pharmacopeia through the Patient Safety Program. Fewer than
3% of 1,305 student-made medication errors occurring in the administration process resulted in patient harm. Most were omission 
errors, followed by errors of giving the wrong dose (amount) of a drug. 

The most prevalent cause of the errors was students' performance deficits, whereas inexperience and 

distractions were leading contributing factors. The antimicrobial therapeutic class of drugs and the 10 subcategories within this class 
were the most commonly reported medications involved. Insulin was the highest-frequency single medication reported. Overall, this 
study shows that students' administration errors may be more frequent than suspected. 

Faculty might consider curriculum revisions that incorporate medication use safety throughout each 
course in nursing major courses.

Start in chem!!  Your nurses will thank you.

http://www.professionalnursing.org/article/S8755-7223(05)00193-6/abstract


Use interesting conversion factors.



Conversion Factors in a Problem

USDA allows sixty insect fragments per 

one hundred grams of chocolate

What are the conversion factors?
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Answer

60 insects or       100 grams chocolate

100 g choc.                 60 insects

Yum!
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What is the conversion factor?
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The recommended dose of Cleocin (clindamycin) pediatric oral solution is 8 to 
25mg/kg/day in three (t.i.d. ter in die) to four (q.i.d.  quarter In die) equally divided 
doses.  The child weighs 60lb.

a) Calculate the minimum safe dose  218 mg/day 

b)   Calculate the maximum safe dose  681 mg /day

8mg           60lb     1kg      =   218mg 25mg           60lb     1kg    =    682mg       
1kg 1day      1        2.2lb          1day                      1kg 1day      1          2.2lb        1 day

DA:  Use some medical examples



CHEM 1030 IV Problem Quiz Answers 

1. Order: Xylocaine 1 g IV in 500 mL D5W at 3 mg/min.  Patient is having a heart attack you have 

90sec to solve! Set the infusion pump at _____ mL/hr  Time I took to solve problem_______. 

mL/hr = 500 mL  X 1 g  X 3 mg  X 60 min = 90 mL/ hr 

  1 g 1000 mg 1 min 1 hr   

 

2. Order: Nipride 500 mg IV in 250 mL D5w at 2 mcg/kg/min for a patient weighing 125 lb. 

    Administer at _____ mL/hr 

mL/hr = 250 mL  X 1 mg  X 6840 mcg = 3.4 or 3 mL/ hr 

  500 mg 1000 mcg 1 hr   

 

Ask your nurses for help!

Problems from an online nursing problem page



Can you make some problems from these 
labels?





mc versus µ
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Medical vs scientific use

Medical usage of math. 

No µ  use mc

No cc or cm3  use mL

Decimal  no X.0mg    use X only

use 0.X mg  not   .X mg

http://www.jointcommission.org/assets/1/18/Official_Do_Not_Use_
List_6_111.PDF

http://www.jointcommission.org/assets/1/18/Official_Do_Not_Use_List_6_111.PDF


  EXAMPLE 

Step 1 READ THE PROBLEM Give Lasix 40 mg.  The tablets that you have on hand 

are 20 mg/ tablet 

Step 2 IDENTIFY THE IMPORTANT 

INFORMATION STATED IN THE PROBLEM 

 Sometimes it is helpful to write O for 

Order (the dose ordered) and H for 

Have (the strength of the medication on 

hand) 

Give Lasix 40 mg.  The tablets that you have on hand 

are 20 mg/ tablet 

 

O: 40 mg 

 

H: 20mg/ tablet 

Step 3 SET UP THE PROBLEM 

 Place the ordered does (O) over 1 in the 

form of a fraction 

 Multiply by the strength on hand (H) 

with the “give” units on top (give units 

are tablets, capsules, ml, tsp, oz, etc.—

how you will measure what you will 

give) 

 

 

 

40mg           tablet 

-------   X    ------- 

    1              20 mg  

Step 4 CANCEL LIKE UNITS ACROSS THE 

DIVISION LINE 

 The fraction lines in each factor are 

division lines 

 Math rules state that you can cancel 

across the division lines within the 

problem 

 If numbers can be reduced across the 

division line, you can do that now or 

wait until the end 

 

REDUCE NOW 

 2 

40mg           tablet 

-------   X    ------- 

1              20 mg 

                  1 

 

WAIT TILL THE END 

 40 mg           tablet 

-------   X      ------- 

1               20 mg 

                        

Step 5 SOLVE THE PROBLEM 

 Complete the math 

 Label the answer 

 If you did not reduce in step 4, divide 

the numerator (top number) by the 

denominator (bottom number) 

ALREADY REDUCED 

 2 

40mg           tablet 

-------   X    -------   = 2 tablets 

1              20 mg 

                  1 

 

NEED TO REDUCE AT END 

  

40mg           tablet       40 

-------   X    ------- =   ---- =    2 tablets 

1             20 mg       20 

                        

Step 6 ROUND YOUR ASNWER APPROPRIATELY 

 Consider the accuracy of your vessel 

(whole, ½ or ¼ tabs; 1/10 ml, 1/100 ml, 

etc.) 

 Carry the division out one decimal 

point past where you intend to round 

 Round up if the next digit is 5 or 

greater, keep the number the same if 

the next digit is <5 

Give 2 (whole) tablets 

 

(PNR 142 ADR 142) LIKE UNITS (including units and mEq)

Nursing teaches DA!



Use pertinent examples

Not:   What type of energy is in a drawn bow?

But:   What type of energy is does a patient in an 
elevated bed have?



Use examples from other classes.

ie anatomy



Cation = positive ion = ca+ion

35

CAT+ION



Anion = - negative ion

36

AN-ION  



Why do I have to learn chemical formulas?



Why do I have to learn chemical formulas?



Chemistry?



Your students may be on this chemical.

What is the formula?



Why learn to read chemical 
labels/amounts?

In another case, Dessauer v. Aetna Life Insurance Co., the patient was admitted with complaints of 

chest pain and the physician made a tentative diagnosis of acute myocardial infarction. 

He ordered lidocaine 50 mg and the nurse erroneously injected the wrong vial, which 

resulted in the man receiving 800 mg of the drug. 

Directions on the vial read: "For dilution only. Not for direct injection." 

The nurse was the one who selected the vial. The physician handled both the vial and the syringe 

two or three times just before the nurse injected its contents into the patient.

Two of the physician's experts testified that his failure to read the label did not fall below the 

standards of care.

The patient arrested and was resuscitated, but suffered irreversible brain damage and was 

subsequently disconnected from life-support systems.

The jury decided against the nurse, even though a key factor contributing to the error was 

the floating of the nurse from the obstetric department to the emergency room. 



Why do I need to know gas laws?



Pressure?
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anesthesia machine gauge



Why do I have to know Boyles Law? 



Why do I have to know Gay-Lussac’s Law? 

You may use this.



Respiratory oops

A respiratory therapist attempted to resuscitate the 
baby. The therapist did not attempt to place the 
breathing tube for 6 minutes. The medical records 
indicated that at that time, 
the therapist placed the breathing tube in the baby's 
stomach instead of in its lungs. A pediatrician later 
discovered the error and corrected it. 

http://cerebralpalsy.martinandjones.com/lawsuit.asp
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Why do I need to know acid and bases?

http://www.medscape.com/viewarticle/590261_3
Acid-base Reactions

More than 90% of drugs are organic, weak electrolytes, especially those 

compounded, manufactured, or reconstituted as injections in predominantly ionized 
or salt form.[18] Consequently, acid-base reactions are the most common causes of 
drug incompatibility as precipitation of nonionized drug forms.

http://www.safeinfusiontherapy.com/cps/rde/xchg/hc-safeinfusion-en-
int/hs.xsl/7247.html

ppt Rx’s?

http://www.medscape.com/viewarticle/590261_3
http://www.safeinfusiontherapy.com/cps/rde/xchg/hc-safeinfusion-en-int/hs.xsl/7247.html


Why do I need to know pH?

Normal Arterial Blood Gas Values

pH 7.35-7.45
PaCO2 35-45 mm Hg
PaO2 80-95 mm Hg
HCO3 22-26 mEq/L
O2 Saturation        95-99%



If you don’t know medicine

Ask your students!  Many are LPNs, STNAs, etc and can tell you the 
mistakes they see.

Example:  My student has a  new pancreas after nurse OD’ed him 
on chemo drug for leukemia due to incorrect dose calculation.

Prison Med Tech:  Prisoner received 173U insulin instead of 17.3U



Fun things my students have done

A student said he was Canadian and told the nurse he needed his 
temperature to be taken with a  oC (metric) thermometer only- she was gone 
over an hour looking for one! 

Asking about their husband’s blood gas values and acid-base status.  

The attending nurse’s quote” I have no idea what you are talking about”.

The student had a new nurse take care of her husband.



Where to find medical errors

ISMP Medication Safety Alert! Nurse Advise-ERR  Free!

Monthly Email

http://www.ismp.org/newsletters/nursing/default.asp

https://www.ismp.org/nlsubscriptionforms/preNursingNLSubscribe.aspx

http://www.ismp.org/newsletters/nursing/default.asp
https://www.ismp.org/nlsubscriptionforms/preNursingNLSubscribe.aspx


Your goal

http://www.gvsu.edu/successstory/story.htm?storyId=BEE7401BC6FCE76FE0
403D94210A6678

As a student nurse, Tayrn Zyburt noticed a medication error and became an 
advocate for a patient who could have received the wrong dosage of a 
powerful and uncommon chemotherapeutic drug.

The situation was complicated because the patient only spoke Spanish, Zyburt
said. She was reviewing the patient's chart and brought the error to the 
attention of a pharmacist.

"He looked into it and later that night told me I was right," she said. Zyburt
was then asked to serve as a translator for the patient.

http://www.gvsu.edu/successstory/story.htm?storyId=BEE7401BC6FCE76FE0403D94210A6678


Fail this student in chemistry-please!

Then, the report says, a respiratory therapist used a wrong 
adapter — so that oxygen went into the baby, with no way 
out. The baby "was literally blown up." Her lungs "hyper-
inflated" and collapsed, and for about "five to 10 minutes," 
she was unable to breathe.

Pasted from 
<http://seattletimes.nwsource.com/html/yourcourtstheirsecret
s/2003474873_grouphealthside13m.html> 
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Another example
http://host.madison.com/news/state-nurse-error-caused-death-st-mary-s-
hospital-could/article_a757c9c3-075e-5ff7-accf-2a6686e00ead.html

July 22, 2006 12:00 am  •  DAVID WAHLBERG dwahlberg@madison.com 608-
252-6125(0) Comments

Problems at St. Mary's Hospital that led to a 16-year-old girl's death from a 
medication mix-up during childbirth are so serious they pose "an immediate 
threat" to patient safety, says a federal warning letter released Friday.

According to the inspection report, Gant was supposed to receive penicillin 
through an IV to prevent a bacterial infection from passing to the baby, who 
survived. The nurse infused the epidural instead.

An epidural is supposed to be injected into a fluid-filled sac around the spine, to numb 
the pelvic area during childbirth.

Shortly after Gant received the wrong drug intravenously, she had seizures. "Jaw 
clenched, gasping respirations," the inspection report says, citing a nurse's notes.

The notes said Gant died at 12:20 p.m., but she was not pronounced dead until 1:43 
p.m. She received the drug about noon.

http://host.madison.com/news/state-nurse-error-caused-death-st-mary-s-hospital-could/article_a757c9c3-075e-5ff7-accf-2a6686e00ead.html


Why do I need to study the basics?

Basic chemistry not change much but medicine does  
you will have to do continuing education the rest of 
your career.



56

Heroin - good or bad?



A cure for cough
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How to teach blood buffering?

CO2 + HOH           H2CO3 H3O+ +   HCO3
-

Add H+ or  H3O+ to system what happens to CO2 pH?

Add base to system what happens to CO2 pH?

Add CO2 to system what happens to  acid  pH?
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Come to the BCCE 2014



Does this work?

Nurses

Students



Better living through chemistry.




