cists are experts on the action and uses of drugs, including their che
nulation of medicines and the way in which drugs are used to manage

fo

oraneou ,pr_epamnon is deﬁned as a drug that is-e
.‘m]abla Ex\fw(w(aﬂ gou® U"()A’)\

N m are the means by which drug molecules are delivered to site:

- There are three main types of dosage forms:

1. Solid dosage forms: e.g. tablets, granules, suppositories and lozenges
2. Liquid dosage forms: e.g. drops, gargles, mouthwashes and suspensior

An Ingredient: is a chemical or material that is added to a formulatic
" formultion procs:
' A. Active Ingredients: are those chemicals or materials that have tl

= g
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vea(or atleast, are n

intended to) if given alone in the concentration present in the dosage




8C°tol$C° '

Prevailing temperature i
Controlled room temperature | Thermostatically mamtamed 20 C‘ to
Warm 30 C°to 40 C°
Excessive heat Above 40 C°

Stability is defined as™ the extent to which a dosage form retains, within specified
“Timits,and throughout its period and use (i.e. its shelf life), the same properties and
characteristics that it possessed at the time of its manufacture”

Expiration dates are required on commercially manufactured pharmaceutical dosage
forms and aﬁ@nﬁby extensive study of the product’s stability. These studies
are conducted with the entire pharmaceutical products-i.e., the active drug in its
complete formulation, in its specific container, and under the environmental conditions
expected in shipment, storage, and handling. Expiration date is usually in the order of
years.

Beyond-use dates are used for compounded preparations only and are generally in
the order of “days” or “months.”

¥ Assigning a Beyond-Use Date:

— Nonaqueous liquids and solid formulations

— If the source of the active drug is a manufactured drug product, the beyond-use : o) d\‘hg
date is not later than 25% of the time remaining until the drug product’s expiration )= T -
date, or 6 months, whichever is earlier. &\ -

— If the source of the factive drugjis a USP or NF substance, the beyond-use date is
man 6 mongng By

— Water containing formulations

— When prepared from ingredients in solid form, the beyond-use date should be not
later than 14 days when stored at cold temperature.

— For all other formulations

— The beyond-use date is not later than the intended duration of therapy or 30 days,
whichever is earlier.

Freshly prepared is defined in the BP as prepared no more than 24 hrs bcfoxembut E =
there is no indication when it should be discarded i

Recently prepared is defined in BP as discarded after 4 weeks

-
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e [ Solutions Crystal formation
A " | Emulsions Phase separation
SO A U'S'b " [Suspensions Increased Sedimentation
w‘! E Tablets Cracking :

Equipment and supplies for measuring, mixing, molding, and p

- Spatulas ] ' ‘
- The Mortar and pestle N U\:‘{ ’(,”-’
- Ointment slabs (pill tiles) ‘)\5»,\,)\ sha

- A stirring hotplate

Labeling otfh(iijpe@eg_mgdicines :
It is the pharmacist responsibility to provide the patient with all information nece
so that the medicine is used appropriately. -



contain the following:

e of Patient .... (Full name)
(2) Name of preparation.
(3) Form.
4) Strength.
ES} Manufacturing date—» Don't V% Beyond
(6) Use(s): for the whole product " why we use it "
(7) Storage conditions

mxm&ry Iaba

7 (1) Direction of use:
e.g., for external use, for rectal use, ...etc

¥ (2) Warning: ¢~ \y 0
e.g. keep out of reach of children. Shake well before use" for suspensions and
emulsions. "For external use only" for external liquid and semisolid
preparations. "May cause drowsiness" for drugs that cause sedation as a side

effect ' r

*94 (3) Interaction with food, drinks or other med:cm;s "bf-a’ 74 up )Ln_u P
O \fb Y)| V5o e 1
Example of Auxiliary labels 4 A S50 -
-Swallow whole with a

drought of water
-For external use only
-Shake the bottle
-For rectal use only

-Not to be swallowed

-Avoid application to broken skin -
-For external use only

-For nasal use only

Hashemite University
Pharmaceutics Lab School of Pharmacy
Patient’s Name’s: XY :

R, Ketoprofen gel 10%w/w, 10 ml =
Direction: Apply twice daily to affected knee
Refill: 0
. Storage requirements: store al room lemperature L
i Dispensed by:___ND .
: Mar:ufacturln date: 1/1/2020 ot Use Beyom
For external use only & Avoic

Sdind ol
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tish Natiang Formulary (BNF) and Unite
ormula |ists the ingredients for the tofal quantities greater than
 amount required to be prepared. The formula must therefore be scaled

© upasappropriate, s
%as: Books contain information about drugs, their pr

(physical / chemical), assay of drugs, and how to prepare a prepar
are published by the authority of government, or medical or pt
-society. We will use both USP (United States Pharmacopeia) and I
(BritishPharmacopeia).

= NF (National Formulary): is a manual containing a list of medicin es t
approved for pgeggr{%gion throughout the country, includes informati

the composition, deséription, sel(cftion, prescribing, dispensing and
administration of medicines. ® G

Dealing with strength expressions:
L. Percentage Strength:

JS_ - solufe = % wiw or percentage weight in weight: this expresses the amount in _4
1069 , peduet  OF solute in 100 g of product ‘
%w/v or percentage weight in volume: this expresses the amount in grarmn
of solute in 100 ml of product

_\& —>solufe -
160 ml — ppduct

-—

‘ Hll —)SQ""}( — o/ / ta l . . k.
o oyt ov/v or percentage volume in volume: this expresses the number of

milliliters of solute in 100 mL of product

VPP P =
lwﬂs > ppgutt /oy/w or percentage volume in weight: this expresses the number of
milliliters of solute in 100g of product
.

= .\es 2. Other strength expression: strength may be written for the amount of
P 0o\ ‘)}‘ \,  active ingredient(s) in unit dose (e.g. capsules or tablets), so here we

oM !"3\“ ous O write the amount per unit dose; e.g. 10 mg Phenobarbital per capsule.

3. Millimoles: To calculate the number of millimoles of an ingredient in
a medicinal product, you will first need to know the molecular weight
of an ingredient (listed in pharmacopeias, Martindale...etc). The i
number of moles of ingredient is the mass of ingredient divided by the '
molecular mass: - b ok
Number of moles= Mass in grams/Molecular mass

s,
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1 solution of 1.5mmol per ml will contain 150 mr
Jumber of moles (moles)= weight (g)/molecular wei
b ST =weight/58.44
 Weight=0.15*58.44=8.766g of Sodium Chloride BP

e 2 —pSaling denles Jul4p —> U5y
Calculate the amounts of the ingredients for 200 ml Turpentine liniment.

Rakic (]

Soft soap 758 15¢ |
22 .ol Camphor 50 g 10g :
i3 Tl so | Turpentine oil | 650 ml 130 ml 1
¥ G Up fo 200 m
masber Jpmcky = 5 (3 Water Up to 1000 ml pto

In this example the volume of water can't be calculated because a combinati
weights and volumes are present in this formula.

Example 3> Scaling yp — Uyt
Calculate the amounts of the ingredients for 60 g of Zinc oxide and cal
paste BP 1988

Ingredier
LTTURY - XTI

Rg}io 47—,

Zinc oxide

b _ z Calamine 15%w/w 9g

30 Wool fat 15g 15g
White soft paraffin | Up to 30 g Upto 60 g




= C
Prepare 500 ml of a 0.1% w/v solution using a 20% w/v concentrats
solution? OV, = CaVe .

e ——— . -
First, you need to calculate the total amount of active ingredient requir
final solution: .

0.1% w/v solution= 0.1g in 100 ml

Therefore, there is 0.5g in 500 ml. Next, you need to calculate the quantity of
the concentrated solution that contains the same amount of active ingredient:

20% w/v solution = 20g in 100 ml

So there are 2 g in 10 ml, 1g in 5ml and 0.5g in 2.5 ml. Therefore 2.5 ml of 20%
w/v solution would be required to make 500ml of a 0.1% w/v solution.

Example 2
How much solute is required to produce 5 liters of a 0.9% w/v solution?
0.9%=0.9g in 100 ml
Therefore there are 9 g in 1000 ml and you would need 45g in 5000 ml
Example 3

What quantity of a 40% w/v solution would be required to produce 1 liter of a 1
in 1000 solution?

1in 1000=1 g in 1000ml
What volume of a 40% w/v solution contains 1g?
40% w/v = 40g in 100 ml.

There are 4g in 10 ml, therefore 1 g in 2.5ml. Therefore, 2.5 ml of a 40%
solution would be required to produce 1 Liter of a I in 1000.

11
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mpounding any -pharmaceutical product; the pharmacist must ,:
vied eof three systems of measurement:

1. Metric system (SI)—> 5= L
2. Avoirdupois system
3. Apothecary system

2 Metric System

system is the preferred and most fr tly used sys

harma Smce it is a decimal system, other denonﬂnaﬁon&'f f
mﬂy and qmckly generated as a 10nth multlple at thn s
to ms ., umts one need ¢

Thedecm)aluvcdtqthq W




< Conversions between systems of measurement

. 'JM\J

Minim

+ Balances:

Table 4 Common Converslons been 8 stems of Mez

. g
A 1/300"31’\;“‘1“] T

0 I mg= 1/600 grain (gr) 0.3 mg = 1/200
~ lpint(p)=4732mL | 1quart(q)=9464mL
1kg=22 Ib 1 fluid oz (ﬂoz) 29.57 mL
1'oz=2835g il T 1%“ ¥ 53 6g(04536kg) |
I mL = 16.23 minims
lg=1543 grains . | 1 grain=64. 8 ‘mgy

e Accuracy: is a measure of the capability of a balance to approach a true or
absolute value. G )\ —

Precision: is the relative degree of repeatability, i.e. how closely the values
within a series of replicate measurements agree 2

Tolerance: or ‘limits of permissible errors’ are the extreme value of an errer
permitted by specifications for a measuring instrument. g({q(

Accuracy refers to the closeness of a measured value to a standa
value. For example, if in lab you obtain a weight measurement of 5 2 kg

given substance, but the actual or known welght is 9 kg, then your measuremse
is not accurate. In this case, your measurement is not close to the know

67



7501 RM  lgm 0999igm 0999510005gm  Fail

7501 RM  lgm 0997gm 0999510005gm  Pass  Repeat OK

7501 RM  20gm 199985gm 19.9980-20.0010gm  Pass

(Ref>http://dnr.wi.gov/regulations/labcert/documents/training/BalanceVer2002.pdf)

Types of balances:

1. Class A Balances:

—

e T A SN AN

STy

2. Electronic Balances:

They have digital displays, and many have internal calibration capabilities.

A. The Top-Loading Balance
The top-loading ba!ance digitally displays a mass reading, in grams, to 2 decimal
places. The uncertainty in a single reading on the top -loading balance is +0.05 g.

B. The Analytical Balance
The analytical balance is more accurate than the top-loading balance. Its digital

djsplay gives mass, in grams, o 4 places after the decimal. The uncertainty in a
single reading is +0.0002 g.
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v 152.358g is weighed on a scale with 0.001g readability
- Thedisplay will read "152.358g".

v 152.358g is weighed on a scale with 0.01g readability
The display will read "152.36g"

v Normal rounding instrument with d=0.1 will indicate:
1.0 if the load is 0.96 to 1.04, and
1.1 if the load 1s 1.06 to 1.14.

Readability should not be confused with accuracy which is a separate concept. When
properly calibrated and adjusted, most scales will be accurate to within plus or minus
two scale divisions (+/-2d), though this can “vary depending on individual
sT)c\Eiﬁcations.

Maximum Capacity (also Max Capacity, Max, Rated Capacity) - This is the maximum
weight that can be measured using a particular scale. RN s _pﬁ

F !

R
o
¥ F_

Weighing: .
It is generally agreed that pharmaceutical products should be prepared with M :
percentage of error. b

Most pharmaceutical products allow for a tolerance of only 5% error, where

error of measurement

% error = 5
% i gquantity desired x 1008

If we know the sensitivity of the balance (i.e. the potential error) we can calculate the

percentage of possible error when any amount of the substance is weighed.
sensitivity 100%

quantity desired

HE.g. The Class A prescription balance has a sensitivity of 6 mg (meaning that as much
as 6 mg can be added to or removed from the pan before the pointer on the balance
marker plate will move one division). What % of error would result in weighing 50 mg
of a drug on the balance?

?k % error =

M9« 100% = 12%
50mg

% error =




