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TABLE 2 Types of Solid Dosage Form

Formulation type

Description

Immediate-release tablet/capsule
Delayed-release tablet/capsule
Sustained-release tablet/capsule
Soluble tablets

Dispersible tablet

Effervescent tablet

Chewable tablet
Chewable gum

Buccal and sublingual tablets
Orally disintegrating tablet

Lozenge
Pastille

Hard gelatin capsule

Soft gelatin capsule (softgel)

Intended to release the drug immediately after
administration

Drug is not released until a physical event has
occurred, e.g., change in pH

Drug is released slowly over extended time

Tablet is dissolved in water prior to administration

Tablet is added to water to form a suspension prior to
administration

Tablet is added to water, releasing carbon dioxide to
form a effervescent solution

Tablet is chewed and swallowed

Formulation is chewed and removed from the mouth
after a directed time

Tablet is placed in the oral cavity for local or systemic
action

Tablet dissolves or disintegrates in the mouth without
the need for water

Slowly dissolving tablet designed to be sucked

Tablet comprising gelatin and glycerine designed to
dissolve slowly in the mouth

Two-piece capsule shell that can be filled with powder,
granulate, semisolid or liquid

One-piece capsule containing a liquid or semisolid fill
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Effervescent mixtures have been known for over 250
yvears. During the 1930s, the success of Alka Seltzer
created a vogue for effervescent products, including
tablets.'” Effervescent tablets have been reviewed.” ™
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types of effervescent tabs

P
@. effervescent tabs can be classified on the basis of
a

their active ingredient as:

-

< those that are difficult to digest or disruptive

to the stomach eJM\SS‘ QUJQJS

O
...

those that are pH-sensitive, such as amino
acids and antibiotics

% those requiring a large dose

*
...

those that are susceptible to light, oxygen, or

~
moisture  ilinalidl
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ent. This buffering effect (via carbonation) induces the
stomach to empty quickly—usually within 20 minutes—
into the small intestine. The result is maximum absorp-
tion of the active ingredient [1].
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Fig. 27.12 Concentration of salicylates in plasma after
administration of acetylsalicylic acid tablets (1 g). Circles,
effervescent tablet; squares, conventional tablet. (From Eken

G., Elofsson, R. and Sélvell, L. Acta Pharm. Suec. 12, 323,
1975.)
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Ascorbic acid is soluble 1 1n 3.5 parts of water and 1
- - 17
in 50 parts of ethanol.l'”]

Fumaric acid: Fumaric acid is a white, odorless
br nearly odorless crystalline powder. It is soluble 1
n 222 parts of water and 1 in 28 parts of ethanol.*”
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CITRIC ACID

3NaHCO, + C,H,0,"H,0 = 4 H,0 + 3 CO, + Na,C,H,O

6 87 3-6 57

3 x84 210

Citric acid 1g (MW = 210) of citric acid reacts with 1.2 g (MW = 84) of sodium bicarbonate as obtained
from the following:

eﬁé}d\ﬂﬁﬁ&é1ﬁ?3ﬁ£ﬁ*@h‘iaw\@é1
as gl sy S § 1,2 zhing slall gala) ¢ saddl paas £1
TARTARIC A !B'A'JM‘ Quﬁ)s"‘"é 1’126"‘"“*)2#‘@.&1

2 NaHCO, + C,H,0, — 2 H,0 + 2CO, + Na,C,H,0,
2 x 84 150

Since it is desired to use a 1:2 ratio of citric acid to tartaric acid, 2 g (MW = 150) of tartaric acid
reacts with sodium 2.24 g of bicarbonate according to the following calculation:
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4.5 —  Tartaric acid: Tartaric acid s soluble 1 in 0.73
- e - 15
| parts of water, and I in 2.3 parts of alcohol™ It sorbs
isignificant amounts of moisture at RH up to
3.5 —

approximately 63%, but at RH above approximately
s _| 5%, substantial amounts are absorbed (Fig. 1)
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Fig. 1 Sorptionisotherms of some hygroscopic acids. Key: x

T
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axis = relative humidity. %% y axis = moisture content. %o;
(= — citric acid monohydrate: A — anhydrous citric acid:
1 — tartaric acid. (Adapted from Ref.['°])
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Scale (mg/tablet) Item Material Name Quantity/1000 Tablets (g)
500.00 1 Allad 3ala Acetaminophenl (powder < 300 pum) 500.00
500.00 2 e Sodium bicarbonate 500.00
430,00 3 Al Tataric acid (powder) 430,00
200.00 O - ) Dedrose 20000
(] 5 P"h“ Flavoring [
20.00 6 k:" J Kollidon® 30 20.00
- 7 Jaa Isopropanol 100.00 mL
60.00 8 ‘_'éSJA PEG-6000 (powder) 60.00
3 g&l) ilda gruaal) 999 A il gusaall (1 £ o (5‘
Manufacturing Directions 2. Pass through an 0.8-mm sieve, add item &, and then mix.
1. Granulate the mixture of items 1 to 5 with soluhon ofit 3 Pressto tablets (average weight, 1700 mg; 16-mm-diameter
6and7. PRRRYK! bq;ﬂ&emb w2 Jla) (Sa Ja
????L@.A\ i) oSal) arhaal) dad A La
29 1 4V ama ba gl 55
S.NO.
Excipients Category
:
Citric acid acidifying agent
2
Tartaric acid acidifying agent
3.
Fumaric acid acidulant
4.
Ascorbic acid antioxidant
5.
Sodium bicarbonate alkalizing agent
6.
Sodium carbonate alkalizing agent
7.
Polyvinylpyrollidone-30 binding agent.
8.
Polyethylene glycol-6000 binding agent
9.
Mannitol binding agent
10
Sodium citrate buffering agent
11
Sodium lauryl sulphate lubricant
12
Sodium benzoate lubricant
13
Acesulfum potassium sweetener.
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©51  Buccal tablets are flat, oval tablets intended to be dissolved in the
buccal cavity. Which of the following statements about buccal drug
delivery is incorrect?

A 1 buccal tablets are designed for absorption through

the oral mucosa
[ B 0 buccal tablets are designed to erode rapidly |

C 0 buccal tablets enable the oral cbsorpfion of drugs
destroyed in the gastrointestinal fract

D O buccal tablets enable the oral absorption of drugs poorly
absorbed from the gostrointestinal tract

E @ lozenges ond froches, which are often prepared
extemporaneously, are examples of solid desage forms
other than tablets suitable for buccal delivery

36 1 4 aea La 155
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Which of the following can be used as a dry binder?

A O gelatin
B 4 sucrose
¢ Q starch

LD O polyvinyl pyrrolidone |
E 2 sodium starch glycolafe

Which of the following is incorrect with reference fo lubrication dur-
ing fabletting?

Ead

&

8

A 2 glidants improve flowability during the tabletfing process
B 1 colloidal silica is the most commonly used glidant
C 0 lubricants reduce the friction between tablet and die,
heloing with compression and gjection
D O lubricantsalso help with lablet disintegration and dissolufion
O magnesium stearate is an example of & commonly used
lubricant

m

@84 Which of the following types of tablet can be used for the sustaine
release of drugs?

A 1 disinfegrating
B Q chewable

C Q effervescent
D O buccdl

E 1 sublingual

@85 Which of the following is not frue with reference io lozengese

A O compressed lozenges are designed fo dissolve slowly and
release the drug in the saliva

B 0 lozenges cre often coloured and flavoured

C 0 similar to other tablets, lozenges contain gelatin as the
disintegrating agent

D 0 glucose and sorbitol are commonly used as fillers in
lozenges

E 3 lozenges are generally produced by compression at high
pressure

Uiw sibhias s 19-20 -1- 55 19
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@88  Which of the following can be used as a binder in aqueous and non-
aqueous systems?
A 1 polymethacrylates
B 1 acacia
C  Q starch
D [ sucrose
E 2 dlginic acid
39 1830 L 155
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TABLE 7 Flavor Groups for Taste Types

Sweet Vanilla, grape, maple, honey

Sour Citrus, raspberry, anise

Salty Mixed fruit, mixed citrus, butterscotch, maple
Bitter Licorice, coffee, mint, cherry, grapefruit
Metallic Grape, lemon, lime

Source: From ref. 18.
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Site Surface area Fluid volume available for drug| Relative enzyme activity
dissolution, pH
Intravenous Capillary bed in target tissue 95 mL/minute (median cubital Moderate
vein), 7.4
Intramuscular Capillary bed in muscle tissue 0.15-0.2 mL/g tissue, pH 7.4 Moderate
Subcutaneous Capillary bed in subcutaneous 0.15-0.2 ml/g tissue, pH 7.4 Moderate
tissue
Oral cavity 100-200 cm? 0.9-1.1 mL, pH 58-74 Moderate
Stomach 0.1-0.2 m? 118 mL, pH 1-35 High
Small intestine 100 m? 212 mL, pH 5.0-7.0 High
Large intestine 05-1 m? 187 mL, pH 6.4-7.0 Moderate
Rectum 200-400 cm® 2-3mlL, pH 7.0-7.4 Low
Nose 160 cm? Airway surface liquid 0.7-7 pl/cm? Moderate I
pH 55-7.4
Lungs >70 m? Airway surface liquid 0.7-7 pl/cm? Moderate
alveolar surface liquid approx.
0.02 pL/em?, pH 6.6-6.9
Skin 1.73m? Negligible (water is 10-20% of Moderate
stratum corneum by weight), pH
4.2-56
Vagina 65-107 cm’ 1 mL/hour premenopausal Moderate I
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Systemic effect

Vagifem® 10 mcg tablets are inserted into the vagina with the preloaded, single-use applicator. There, the tablet adheres to
the vaginal mucosa’ to deliver a gradual and controlled release of estrogen, which is absorbed directly into the vaginal
wall?

Vaginal Mucosa Dissolves at a controlled rate Effectively released within 24 hours
Dry tablet Upon contact with vaginal mucosa, a gel layer  As moisture permeates the tablet, it is eroded
forms on the surface. and soluble estradiol diffuses out of the gel
51 1 4Yana L sl S
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Tablet characterization

1. Appearances:
» Tablet shape and size
== 2.Tablet thickness

3. Uniformity of dosage
units (weight variation)

4. Uniformity of content
5. Mechanical resistances
» Hardness Friability

6. Moisture

7. Disintegration

8. Dissolution

9. Stability
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o Official tests are:
1. Weight variation 2. Content uniformity

3. Dissolution. 4. Disintegration. é

* Non official tests are:
1. Friability .
P. Hardness.  3.Thickness .

s ASLacall uaad 2
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tablet. A force of about 4kg is considered the
minimum requirement for a satisfactory tablet.

| Certain tablets. ,

such as lozenges and buccal tablets, that are

intended to dissolve .\‘IU\\'])’ are intvntiuna]ly
made hard: other tablets, such as those for imme-

iate drug release, are made soft. In general o
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Hardness/Thickness Testing
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Friability clagad 4ilia B
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FIGURE 8.14 Varian Friabilator testing apparatus for roll-
ing and impact durability. Tablets are weighed and placed in
the acrylic drums, in which a curved baffle is mounted. When
the motor is activated by setting the timer, the tablets roll
and drop. If the free fall within the drum results in breakage
or excessive abrasion of the tablets, they are considered not
suited to withstand shipment. The motor makes 20rpm.
When the tablets have been tested, they are removed and
weighed again. The difference in weight within a given time
indicates the rate of abrasion. (Courtesy of Varian Inc.)
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Dissolution Apparatus USP

Apparatus?

Name

Drug Product

Apparatus 1

Rotating basket

Tablets (none-disintegrating-
floating dosage forms)

Apparatus 2 Paddle Tablets, capsules, modified drug
products, suspensions
Apparatus 3 Reciprocating Extended or targeted release drug
cylinder products
Apparatus 4 Flow cell Drug products containing low-

water-soluble drugs
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Reciprocating cylinder (App. 3- USP)

1 Y bl o< 74

Uin ihaas s 19-20 -1- 5

13/11/2019

37



13/11/2019

*Reciprocating cylinder type
(USP apparatus 3)

Design:
Vessel:- Cylindrical flat bottom glass vessel.

Agitation:- Reciprocating
Generally 6-35 cycles/min

Volume of dissolution fluids:- 200-250 ml

Water bath:- Maintain at 37 + 0.5°C

Use:- Extended release
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method used for assessment®

Q uniformity of confent: assay of active ingredient
3 mechanical sirength: hardness test

@19  The objective(s) of performing dissolution tests is {are) to:
1 0 determine the solubility of the drug
2 0 predict the absorption pattern in vivo
3 1 serve as a quality control procedure
A Q1
B O2
CQloand?2
| D O 2and 3 |
EO1,2and 3
@9 Which of the following is not the correct pair of test parometer and

J release profile: disintegration test

d microbial load: sterility testing
J mottling: surface appearance
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Questions?

1 Y bl o< 79

Poloxamer

Poloxamer is the generic name for a series of block
copolymers that are composed of one polypropylene
oxide block sandwiched between polyethylene oxide
blocks. For example, poloxamer 188 can be written
as (PEO);s-(PPO);o-(PEO)+s. The poloxamers serve
as high molecular weight surfactants because the
PEO blocks are hydrophilic, whereas the PPO blocks
are hydrophobic.
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