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commonly composed of gelatin and are
designed 10 contain 4 drug-containing
formulation. Two types of capsule are

These differ in both thelr

Capsules are solid-dosage forms that are most | *

available - hard and soft gelatin capsules.

KeyPoints
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propestios and in capsule design. Hard
gelatin capsules are loss Bexible and are

compased of two pleces, termed the capsale | *
and the body, whereas soft gelatin capsules
aw mare flexible and d of a ane-

phice capsule shell. A wide range of
the intarior of the capsule. For axample,
powders, tablets, semisolids and non-
capsubes, with powders being the most
liquids containing the therapeutic agent

formulation of soliddasags forms.

formulation types may be included within

aquoous liquidsigals may be filled into hard

common formulation option. Soft gelatin
capuules are usually filled with non-agquecus |

wither dispersed ar dissolved within this carrier. Capsules offer
the phannacoutical scientist with an abernative method for the

Pharmaceutics -
Dosage Form
and Design
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Advantages

The formulation of capsules may be preferred for several reasons:

® The use of capsules avoids many unit operations that are
associated with the manufacture of tablets, e.g. compression,
granulation, drying.

= Capsules (generally soft gelatin capsules) may be|formulated
to increase the oral bioavailability of poorly soluble
therapeutic agents. This is particularly the case when
formulated as a|liquid-filled hard gelatin or soft gelatin
capsule.

= Capsules are a convenient method by which liquids may be
orally administered to patients jas a unit dosage form.

= Capsules are difficult to counterfeit.

= The stability of therapeutic agent may be|improved in a
capsule formulation.
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Disadvantages

The disadvantages of capsule formulations include:

» the requirement for specialised manufacturing equipment

= potential stability problems associated with capsules

containing liquid fills

" problems regarding thelhomogeneity of fill weight|and
content may be associated with capsule formulations.

9 1 4V ama ba gl 55
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28%
Bovine Hides

1% Other

44%
Pig Skin

TYPE A

Derived from acid treated precursor that exhibits an
|iso electric point at pH-9. It is manufactured mainly
from pork skin.

COOH Nhg COOH NH, L
TYPE B

Derived from alkali treated precursor that exhibits an
|1so electric point at pH-4.7. It is manufactured

|mainly from animal bones
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.Fig. 29.1 The sequence of two-piece hard gelatin capsule shell manufacture.
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Dipping

Spinning

Drying

Stripping

Trimming and Joining
Polishing

Finished capsules normally contain an equilibrium
moisture content of 13-16%.

To maintain a relative humidity of 40-60% when
handling and storing capsules

15 1 4V ama ba gl 55

o

Control of the viscosity 1s important as this
regulates the thickness of the capsule
(generally circa 100 um). As the viscosity is
lowered the capsule thickness will decrease.

16 1 AV ama La gl 5SS

i thias 0 -1 Ai¥ana ba o) 955



09/05/2018

* :Colorants <u skl
LA ol B Al g Auelial) il gl

E127 st >
E132 gesll U0 >
E104 oilsisl) jial »

Pigment Gl IS5 e 1 441 8
3 gusl ¢ iual yaal sl E172 Sl awlsi »
Canl osh E171 Gl wesi »

O 3 gl ald wlalinall Haat) B Cuiliaal)

Gl aa) ald ghaad) s cuilasgd)

sl Jial ald Alall paad) L] Cud gaull

17 1 452 L 55

rcalal) J gunsl) ciluld
| ‘ \. 006608 s I
Size Volume Fill weight(g) at 0.8
g/cm3 powder density
000 1.37 1.096
00 0.95 0.760
o 0.68 0.544
1 0.50 0.400
2 0.37 0.296
3 0.30 0.240
4 0.21 0.168
5 0.15 0.104
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= Gelatin
= Bone Gelatin (Type B)
= Skin Gelatin (Type A)
« Water
» Dyes and Other Colorants
= Opaquing Agent (TiO2)
. Preservatlve e

Sorbic Acid

Some hard shell capsules are
made from materials other than
gelatin...

= Starch hydrolysate: "Capill"
= Hydroxypropyl methyl cellulose ("Vegicaps" an
others)

Such alternatives to gelatin will be of interest to those who,
for religious, cultural or other reasons wish to avoid capsules

made from animal derived components.
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Table 1. Physical properties of HPMC and gelatine capsules (Ogura et al., 1998) The percentage of

broken gelatine
capsules increased

Capsule material HPMC  Gelatine
. , — to almost 100% as
Moisture content 2-5% 13-15% .
the moisture
Water vapour permeability Low Low  content of the
[ Substrate for protease No |  Yes capsule shell
[ Miallrd eacion wih drug W] v decreased below
Maillard reaction with drug fi No es
- 10%. In contrast,
Deformation by heat >80°C >60C HPMC capsules

[ Water dissolution at room temperature ~ Soluble  Insoluble| remained
undamaged even

Static Low High )
- - : ~at moisture levels
| Light degradation No | Possible of only 2%.
21 1 8 300m L 315
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A wide range of formulation types may be
included within the interior of the capsule.
For example, powders, tablets, semisolids
and nonaqueous Liquids /gels may be filled
into hard capsules, with powders being the
most common formulation option.
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Initial level of powder V. |
Final level of powder Vi

100 x
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100 x

Fig. 14.16 Mechanical tapping device (Jolting Volumete
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Hausner ratio

Type of Flow

<1.25
1.25-1.5
>1.5

Good flow
Moderate
Poor flow
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Bulk volume
Volume after tapping
(a) (b)
Carr's index (%) Powder flow Angle of repose (deg)
5-15 Excellent <20
12-16 Good 20-30
Fair to
1821 passable 3034
23-35 Poor _
33-38 Very poor =40
Extremely
>40 poor -
(©)
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The particle flowability is mathematically described using the bulk density values as following
mdices:

Hausner Ratio=D:/ Dy

Carr Compressibility Index =[(D:— Dy /D) x 100]

D, is the initial (poured, fluff) bulk density, and D¢ is the final (equilibrium, tapped) bulk density

Hausner Ratio Carr Index Type of Flow

T 5-10 Excellent

12-16 Good
1.25 18-21 Fair
2333 Poor
35-38 Very Poor
>40 Extremely Poor
31 1 AV aa ba gl <5

Typically, viscosity values within the range of

are considered to be as
liquid fills for hard gelatin capsules. If the
viscosity 1s lower than this range, there will be
a loss m the capsule contents due to splashing
of the liquid from the capsule durmg filling.
Conversely, liquids of viscosities greater than
25 Pa/s may cause filling problems due to the
mability of pumps to fill liquids of this (high)
viscosity reproducibly.
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Table 20 Liquid Excipients Compatible with Hard Gelatin Capsule Shells

Lipophilic excipients

| Hydrophiic excipients |

Amphiphilic excipients

Vegetable oils

Peanut oil

Castor oil

Olive oil

Fractionated coconut oil
Corn oil

Sesame oil

Hydrogenated vegetable oil
Soybean oil

lycerol stearate
Glycol stearate
Isopropyl myristate
Ethyl oleate
F. i
Stearic acid
Laurie acid
Palmitic acid
Oleic acid
Oleic acid
Cetyl alcohol
Stearyl alcohol

PEG 3000-6000 MW

Poloxamers
Lecithin
PEG esters (e.g., Gelucir 44/14;
50/13; Labrafil)

Abbreviations: PEG, polyethylene glycol; MW, molecular weight.

33 1 4V ama ba gl 55

C

Fig. 7.9 The Feton capsule filling machine. A, with empty capsules in the loader tray. the tray placed on top of t)
the loader inserts the capsules into the filling unit and is removed and the top plate is lifi £
filled: D, the top plate then is returned to the unit and the caps plac

C, the powder is placed on the wnit and the capsule bodic

=4, o) Aty e

filler unit; B
ed to separate the caps from the bodies)

on filled capsuie bodies, (Courtesy of Chemical and Phiarmaccutical Industry Company)
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Regarding capsules, which of the following statements are
true?

Capsules are more straightforward to manufacture than
tablets.

Capsules may be formulated to increase the bioavailability of
poorly soluble drugs.

Capsules may be coloured to aid identification.

The stability of therapeutic agents when formulated as
capsules fis always|greater than that of tablets.

Solid fills for hard gelatin capsules frequently contain which
of the following excipients for the designated purpose?
Glidants — to improve powder flow.

Lactose - as a diluent.

Magnesium stearate — as a lubricant.

Starch — as a disintegrant.

39 1 4V ama ba gl 55

8.

Which of the following are suitable as liquid fills for hard
gelatin capsules?

a.
b.
Gs

Polyethylene glycols.
Arachis oil.
Fatty acid esters.

d.

Purified water.

40 1 AV ama La gl 5SS
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Methods obtaining

of gelatin solutions

Obtaining Obtaining
of gelatin solutions of gelatin solutions
with stage of without stage of
swelling swelling
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HJ Series Gelatin Melting Tank

45

Obtaining of gelatin solutions
with stage of swelling

1.5 - 2 hours).
Dissolving of gelatin.

. Adding preservatives, plasticizers and
others excipients.

w N

the gelatin by the vacuum.

60 °C).

1 Y bl o<

1. Swelling of gelatin in cold water (15 - 18 °C,

4. Remove of air bubbles from the solution of

5. Stabilization of solution of the gelatin (45-

46
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Obtaining of gelatin solutions
without stage of swelling

[

. Heating of purified water (70-75 °C).

2. Dissolution of preservatives, plasticizers
and others excipients in the water.

. Dissolution of the gelatin.

W

the gelatin by a vacuum.
(45-60 °C).

1 Y bl o<

. Remove of air bubbles from the solution of

5. Stabilization of the solution of the gelatin

47
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Bloom or gel strength: It is a measure of cohesive
strength of cross-linkage that occurs between
molecules and is proportion to the molecular weight
of gelatin.

Bloom is determined by measuring the weight in grams

required to move a plastic plunger of 0.5inches in
diameter, 4mm into a 62/3% gelatin that has held at
10°C for 17 hrs.

The unit of bloom is grams and 1t is between 150-250g

Jin fhias 321 Ai¥aa ba ol 655 27
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Viscosity: Is determined on a 62/3% gelatin of water
at 60°C and it is a measure of the molecular chain

length.
Standard used: 25-45 mill poise.

55 1 4V ama ba gl 55

Most important properties of gelatin

« Bloom strength
= A measure of relevance to cohesive strength of
gelatin film
=> Typically 150-280 "bloom-grams"
- The weight in g required to depress a plunger
12.7 mm diameter 4 mm into a 6.67% gel held

for 17 hours at 10 degrees (O.T. Bloom, 1925)
= Viscosity
= Single most important factor controlling shell
thickness
= Capillary viscometer; 6.67% soln.
=> Typical range 25-45 millipoise.
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Soft gelatin capsules are usually filled with
non-aqueous liquids containing the therapeutic
agent cither dispersed or dissolved within this
carrier.

Jsas gl sla %10 oe BB -1

7.5-2,5 o pH 3 -3
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9. Regarding soft gelatin capsules, which of the following
statements are true?

a. The capsule shell contains glvcerol as a plasticising agentl
The capsule shell contains approximately 20% water.

c. The capsule shell is preferentially composed of type A
gelatin.

d. The capsule shell may contain colours or opacifiers. |

10. Which of the following excipients are common components
of the fill of soft gelatin capsules?

Alcohol.

Lipophilic liquids, e.g. soyabean oil.

Water-miscible liquids, e.g. surface-active agents.
Lubricants, e.g. magnesium stearate.

= G

58 1 AV ama La gl 5SS
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Hard Gelatin vs Soft Gelatin
"Softgels” Capsules

Criterion Soft gelatin Hard Gelatin
Capsules Capsules

Shell Plasticized (glycerin, [Not plasticized
propylene glycol,
orbito i

Content Usually liquids or Usually dry solids
suspensions (dry (liquids/semi-solid
solids possible) matrices possible)

Manufacture Formed/filled in one [Shells made in one
operation operation and filled in
a separate process
59 1 &iVaua La 1 55

Soft gelatin Hard Gelatin

Capsules Capsules

Hermetically sealed  [Traditional friction-fit;

(inherent) mechanical interlock,
banding and liquid
sealing possible

2-5% (with modern
automatic machines

60 1 AV ama La gl 5SS
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