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MASTERING THE
ESSENTIALS: MATH
CALCULATIONS
FOR PHARMACY
TECHNICIANS

I n  the  fas t -paced
env i ronment  o f  a
modern  pharmacy,
precision is  not  just  a
g o a l — i t  i s  a  n o n -
n e g o t i a b l e
requirement.  Every
d a y ,  p h a r m a c y
technicians are tasked
w i t h  m e a s u r i n g ,
mixing, and dispensing
medications  that  can
mean  the  difference

between  health  and
harm  for  patients.  At
t h e  h e a r t  o f  t h i s
responsibility  lies  a
critical  skill  that  often
s e p a r a t e s  t h e
competent  from  the
exceptional:  math
calculat ions  for
p h a r m a c y
technicians.  Whether
you are just beginning
y o u r  c a r e e r  i n
pharmacy  technology
or  looking  to  sharpen
your  existing  skills,
understanding  these
c a l c u l a t i o n s  i s
f o u n d a t i o n a l  t o
ensu r i ng  pa t i en t
safety,  maintaining
regulatory  compliance,
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and delivering accurate
pharmaceutical  care.
This guide will walk you
through  the  most
important  concepts,
formulas, and practical
applications  you  need
to master.

Why
Math
Skills Are
Crucial
for
Pharmacy
Technicia
ns
Pharmacy  technicians
are  frequently  the  first
line of defense against
medication  errors.  A
single  miscalculation

can  lead  to  a  patient
receiving too much or
too  l ittle  of  a  drug,
potentially  causing
adverse  reactions  or
therapeutic failure. The
field  of  pharmacy
technician  math
covers everything from
converting  units  of
m e a s u r e m e n t  t o
calculating the correct
d o s e  b a s e d  o n  a
pat ient ’ s  we ight .
Moreover,  many  state
a n d  n a t i o n a l
certification  exams,
such as the Pharmacy
Technician Certification
Board  (PTCB)  exam,
include  a  significant
portion  dedicated  to
these  mathematical
competencies .  By
m a s t e r i n g  t h e s e
calculations,  you  not
only  pass  your  exams
but  a lso  bu i ld  the
confidence  needed  to
work  safely  in  any
p h a r m a c y
s e t t i n g — r e t a i l ,
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hospital, compounding,
or long-term care.

Fundame
ntal
Number
Systems
and
Conversio
ns
Before  div ing  into
complex  formulas,
e v e r y  p h a r m a c y
technician  must  be
comfortable with basic
arithmetic  and  unit
convers ions .  The
metric  system  is  the
standard in healthcare,
but  you  wi l l  o f ten
encounter  apothecary
a n d  h o u s e h o l d
systems,  especially

when  deal ing  with
prescriptions or patient
instructions.

METRIC SYSTEM
BASICS

The  metric  system
u s e s  a  b a s e - 1 0
structure,  making
c o n v e r s i o n s
straightforward.  Key
units  include:

Weight:
milligram (mg),
gram (g),
kilogram (kg)
Volume:
milliliter (mL),
liter (L)
Length:
centimeter (cm),
meter (m)

Common  conversion
factors  to  memorize:

1 g = 1000 mg
1 kg = 1000 g
1 L = 1000 mL
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CONVERTING
BETWEEN SYSTEMS

Y o u  m a y  n e e d  t o
convert  a  patient’s
weight from pounds to
kilograms  for  dosing
ca lcu la t ions .  The
standard  conversion
factor is: 1 kg = 2.2 lb.
F o r  v o l u m e ,  1
tablespoon = 15 mL, 1
teaspoon = 5 mL, and
1  c u p  =  2 4 0  m L .
K n o w i n g  t h e s e
equivalencies  allows
you  to  move  fluidly
between  the  metric
s y s t e m  a n d  t h e
household  measures
often used by patients
at home.

Dosage
Calculatio
ns: The

Cornersto
ne of
Pharmacy
Technicia
n Math
Dosage  calculations
are arguably the most
frequently applied skill
in  daily  practice.  The
basic  formula  every
technician  must  know
is:
Dose  =  (Desired
Dose  /  Avai lable
Dose)  ×  Quantity
Let’s break it down:

Desired Dose:
The amount of
medication the
prescriber
ordered.
Available Dose:
The strength of
the medication
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on hand (e.g.,
250 mg per
tablet or 500 mg
per 5 mL).
Quantity: The
form of the
medication (e.g.,
1 tablet, 1
capsule, or 1 mL
of liquid).

F o r  e x a m p l e ,  a
physician  orders  500
mg of amoxicillin.  The
pharmacy has 250 mg
tablets .  Using  the
formula: (500 mg / 250
mg)  ×  1  tablet  =  2
tablets. This simple yet
powerful  equation  is
the basis for most solid
o r a l  d o s a g e
calculations.

LIQUID MEDICATION
DOSAGES

When a  medication  is
in  l iquid  form,  the
calculation  slightly
changes .  Use  the
formula:  Volume  to
A d m i n i s t e r  =

(Des i red  Dose  /
Available  Dose)  ×
Quantity of Liquid. If
a doctor orders 200 mg
o f  a  sy rup  tha t  i s
available  as  100  mg
p e r  5  m L ,  t h e
calculation  is  (200  /
100)  ×  5  =  10  mL.
Precision in measuring
l i q u i d  d o s e s  i s
especially  critical  for
pediatric  and  geriatric
patients.

Weight-
Based
Dosing
and Body
Surface
Area
Many  medications,
especially in pediatrics,
oncology,  and  critical



6

6 Math Calculations For Pharmacy
Technicians

2024-02-06

care,  require  dosing
based on the patient’s
weight or body surface
a r e a  ( B S A ) .  A s  a
pharmacy  technician,
you  may be  asked to
calculate  the  total
amount of drug needed
after  the  pharmacist
determines  the  dose
per  kilogram.

WEIGHT-BASED
CALCULATION
EXAMPLE

A child weighing 22 lb
requires a drug dosed
at  5  mg/kg/day.  First,
convert the weight: 22
lb ÷ 2.2 = 10 kg. Then,
multiply: 5 mg/kg × 10
kg = 50 mg per day. If
the drug is given in two
divided  doses,  each
dose would be 25 mg.
Understanding  these
s t e p s  h e l p s  y o u
doub le -check  the
pharmacist’s work and
prepare  the  correct
amount.

BODY SURFACE
AREA (BSA)
CALCULATIONS

BSA is  often  used  for
chemotherapy  and
certain  other  drugs.
The  most  common
f o r m u l a  i s  t h e
Mosteller  formula:
BSA  (m²)  =  √[(Height
in cm × Weight in kg) /
3600].  While you may
not always be required
to  compute  BSA  from
scratch,  knowing  how
to use a BSA chart or
calculator  and  then
applying  the  formula:
Dose = BSA × Dose
per m² is essential for
advanced roles.

IV Flow
Rate and
Infusion
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Time
Calculatio

ns
Hospital  pharmacy
technicians  frequently
deal  with  intravenous
(IV)  medications.  Two
primary  calculations
are  needed:  flow  rate
(drops per minute) and
infusion time.

CALCULATING
DROPS PER MINUTE

The  formula  is:  Flow
Rate  (gtt/min)  =
(Volume  in  mL  ×
Drop Factor) /  Time
in minutes.  The drop
factor is  specific to the
IV  tubing  set  and  is
usually printed on the
packaging  (e.g.,  10
gtt/mL,  15  gtt/mL,  20
gtt/mL).  For  example,
you  need  to  infuse
1000  mL  of  Normal

Saline  over  8  hours
using a 15 gtt/mL set.
First,  convert  8  hours
to minutes: 8 × 60 =
480  minutes.  Then,
(1000 × 15) ÷ 480 =
3 1 . 2 5 ,  w h i c h  i s
approx imate ly  31
gtt/min. Accuracy here
prevents  over -  o r
under-hydration.

INFUSION TIME AND
RATE

Sometimes  you  need
to determine how long
an IV will  run given a
set  rate.  The  formula
is:  Time  (hours)  =
Volume (mL)  /  Rate
(mL/hr).  If  a  500  mL
bag is  running at 125
mL/hr, the time is 500
÷  1 2 5  =  4  h o u r s .
M a s t e r i n g  t h e s e
calculations  ensures
proper scheduling of IV
bag changes and helps
nursing  staff  manage
patient  care.
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Ratio and
Proportio
n in
Pharmace
utical
Calculatio
ns
Ratio  and  proportion
are  foundational  for
m a n y  a d v a n c e d
calculations,  including
compounding  and
d i l u t i o n .  A  r a t i o
e x p r e s s e s  t h e
relationship  between
two quantities, such as
1:200 (meaning 1 gram
of drug per 200 mL of
solution).  To  find  an
unknown quantity,  set
u p  a  p r o p o r t i o n :
K n o w n  R a t i o  =

Unknown  Ratio.  For
instance, if you need to
prepare  100  mL  of  a
1:200  solution,  how
many  grams  of  drug
are needed? Solve: 1g /
200 mL = X g / 100 mL
→  X  =  0 . 5  g .  T h i s
method  is  used  for
everything  from  eye
d r o p s  t o  t o p i c a l
creams.

Percent
and
Concentr
ation
Calculatio
ns
Percentages appear in
many  forms:  percent
weight-in-volume (w/v),
percent  weight-in-
weight  (w/w) ,  and
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percent  volume-in-
volume  (v/v).  A  5%
dextrose  so lut ion
means  5  grams  o f
dextrose per 100 mL of
solution.  To  calculate
the  amount  of  solute
needed  for  a  desired
volume,  use:  Amount
of Solute = (Desired
Percentage / 100) ×
Total  Volume.  For
example, to make 250
mL  of  a  10%  sodium
chlor ide  solut ion:
(10/100)  ×  250  =  25
g r a m s  o f  N a C l .
Pharmacy  technicians
i n  c o m p o u n d i n g
pharmacies  use  these
calculations daily.

Alligation
Medial
and

Alligation
Alternate
Alligation is  a  method
used  to  find  the
strength  of  a  mixture
or  to  combine  two
different
concentrat ions  to
achieve  a  des i red
i n t e r m e d i a t e
concentration.

ALLIGATION MEDIAL

This calculates the final
concentration  of  a
mixture.  Suppose  you
mix 100 mL of a 20%
solution with 200 mL of
a  10%  solution.  First,
find  the  total  amount
of solute: (0.20 × 100)
+ (0.10 × 200) = 20 +
2 0  =  4 0  g r a m s  o f
solute. Total volume =
3 0 0  m L .  F i n a l
concentration  =  (40  /
300) × 100 = 13.33%.
This is a quick way to
verify  the  strength  of
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compounded products.

ALLIGATION
ALTERNATE

This is used when you
need  to  combine  two
products  to  create  a
target  concentration.
Draw a tic-tac-toe grid:
p lace  the  des i red
concentration  in  the
center,  the  higher
concentration  at  the
upper  left,  and  the
lower concentration at
the lower left. Subtract
d i a g o n a l l y .  T h e
differences  give  you
the  pa r t s  o f  each
ingredient needed. For
example,  to  make  a
15%  ointment  from
30% and 5% bases: 30
minus 15 = 15 parts of
the  5% base,  and  15
minus 5 = 10 parts of
the 30% base. So you
mix  10  parts  of  the
30% base with 15 parts
of  the  5%  base.  This
technique is invaluable
f o r  c u s t o m

d e r m a t o l o g i c a l
preparations.

Practical
Tips for
Reducing
Errors
Even  the  best  math
skills  can  fail  under
pressure  if  you  don’t
follow  safe  practices.
H e r e  a r e  s o m e
s t r a t e g i e s  t h a t
experienced  pharmacy
technicians  use  to
minimize  mistakes:

Always double-
check your
work. Perform
each calculation
twice, preferably
using a different
method the
second time.
Pay attention
to decimal
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places. A
misplaced
decimal can
cause a tenfold
overdose. Use
leading zeros
(0.25 mg instead
of .25 mg) and
avoid trailing
zeros (2 mg
instead of 2.0
mg).
Use a
consistent
formula
approach. Write
down the known
values and the
formula before
plugging in
numbers.
Ask for a
second
verification. If
you are unsure
about a high-risk
calculation, ask
the pharmacist
to review it with
you.
Stay current
with

technology.
Many
pharmacies now
use automated
dispensing
systems and
barcode
verification, but
you must still
understand the
underlying math
to spot potential
system errors.

Preparing
for the
Certificati
on Exam
T h e  P T C B  e x a m
includes approximately
40% mathematics and
dosage  calculations.
Beyond  the  topics
covered  above,  you
m a y  e n c o u n t e r
business  math  (e.g.,
inventory,  purchasing,



12

12 Math Calculations For Pharmacy
Technicians

2024-02-06

a n d  i n s u r a n c e
calculations).  Make
sure  you  can  perform
conversions  quickly,
interpret  prescription
abbreviations,  and
apply formulas without
hesitation.  Practice
with timed quizzes and
real-world  scenarios.
Many  textbooks  and
online  resources  offer
p r o b l e m  s e t s
specifically  designed
f o r  p h a r m a c y
technician  math
review.  Consistent
practice  builds  both
speed  and  accuracy.

Conclusio
n
Math  calculations  for
pharmacy  technicians
are  far  more  than  a
s e r i e s  o f
equations—they  are
the  bedrock  of  safe
and effective pharmacy

practice.  From  unit
c o n v e r s i o n s  a n d
dosage determinations
to  IV  flow  rates  and
compounding  ratios,
e a c h  c a l c u l a t i o n
d i r e c t l y  i m p a c t s
patient  outcomes.  By
developing  a  strong
g r a s p  o f  t h e s e
m a t h e m a t i c a l
principles and applying
them  with  care  and
cons i s tency ,  you
become  an  invaluable
m e m b e r  o f  t h e
hea l thcare  team.
Remember ,  every
number  you  calculate
is  attached  to  a  real
person who trusts you
to  get  it  right.  Keep
p r a c t i c i n g ,  s e e k
clarification  when
needed,  and  never
stop  refining  your
skills. In doing so, you
will  not  only  excel  in
your  ro le  but  a lso
contribute to a culture
of  safety  that  defines
the  best  pharmacies.


