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Empty capsule properties f‘d

* Empty gelatin capsules contain a significant amount of moisture which act as a
plasticizer for the gelatin film. moishie N Nang N\

 Standard moisture content for the hard gelatin capsules is between E?’% and 16%]

* At low level humidity they will lose moisture and become brittle and at ﬁ
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« Gelatin capsules are readily soluble in water at 37 °C, but their rate of dissolution
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« HPMC-based capsules contain less moisture (~4—7%)] they don’t become brittle by
drying, and they readily dissolve at temperature as low as 10 °C.
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» Hard capsules are manufactured in a range of fixed sizes.
* The size (body volume) decrease with increasing the number

For veterinary Most commonly used

medicines . sizes Capsule Body
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Capsule sizes " 4

* For a powder the simplest way for estimating the fill weight is
by multiplying the tapped bulk density X the body volume.

* For liquids the fill weight is calculated by multiplying the
specific gravity of the liquid by the capsule body volume|(x 0.8

Density= mass/volume
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Capsule locking (sealing)

* The self-locking capsule were introduced during the 1960s,
when automatic filling and packaging machines were
introduced.

* Filled capsules were subjected to vibration during this B
process, causing some to come apart and spill their contents.

1. sealing them with a colored band of gelatin. @

2. sealed through a heat-welding process that fuses the — souse e zuas suin ot e e o o
capsule cap to the body through the double wall S
thickness at their juncture

3. uses a liquid wetting agent then thermally bonds the
two parts using low temperatures (40°C to 45°C)
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Capsules shell filling %

Hard gelatin capsules can be filled with a variety of materials of
different physicochemical properties taking into consideration the

following limitations: 0555 23 capsule go leastinl g2 1 25l
1. The material must not react with gelatin "
. Monehydra
2. The material must not contain a high level of free moisture —=% .4.")35,':'
Yoo
The volume of unit dose must not exceed the sizes of capsule ¢
available
¥l s capsules 4baas W capsuled! aaa JS) (e S) capsuledb el s ) dosed) aas 13
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Capsules shell filling /9‘
Types of materials for filling in Hard gelatin capsules:
Dry solids
Powders
Pellets— ' o\ e L.ga
» Granules C°“\“
S e o) 50
o e ‘-‘_. ~Tablets
SemiSOIids FIGURE 7.8 Examples of fill in hard gelatin capsules. 1, powder or granulate; 2, pellet mixture; 3, paste; 4, capsule;

. and 5. tablet. (Courtesy of Capsugel Division. Warner-Lambert )
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“emelhixotropic mixtures (by stress by becoming less viscous)
Pastes
Liquids
Nonaqueous liquids
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Capsule filing machines f\
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* The same set of basic operations is carried out for simple and
complicated machines.
* The filling comprises the following steps:
1. Rectification (The empty capsules are oriented so that all point the
same diI‘eCtIOI’I) Gashodydls 38 0sSh capd) Cus Gl L Jd bodyd) s capd) s s
(4=l LY storag aelliles 5 20U S s bodyd) s capd! Uzia Ll Ul (i Lua
2. SCPATALION bodsd et sebmis oney | i S L 5542 sk S 53 L e o
3. filling
4, closing bodyd) slecapd) sSas
5. ejection
22
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Capsule filing machines

= +Killing of powder: Bench scale filling

(\
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This is done by simple equipments which consist of a set of plastic plates which have
predrilled holes to take from 30 - 100 capsules of a specific size.

Empty capsules are fed into the holes, the bodies are locked in their place by means of a
screw and the caps in their plate are removed.

Powder is placed on to the surface of the body plate and is spread with a spatula so that
it is filled into the bodies.

The cap plate is then repositioned over the body one and the capsules are rejoined using
manual pressure.
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Capsule filing machines f‘ g

Filling of powder

Industrial scale filling
* There are different shaBe&mnd Megs of industrial capsule filling

ac 11
machine Va&\{ ng from autgmatlc to seglnautomatlc ettt sy

* The dosing system is divided into two groups:

| semiatemaded Dependent: Dosing system uses the capsule body to measure the

powder

L AuromebeT Independent: the powder is measure independently of the capsule body
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Capsule filing machines fﬁ

Dependent systems

* Empty capsules are fed into a pair of ring holders, the caps
being retained in one half and the bodies in the other (vacuum
is used for separation).

* The body holder is placed on a variable speed revolving
turntable.

* The powder hopper is put on top of the body plate, which
revolves underneath it.

* In the hopper a revolving |auger forces| powder down to the

capsules bodies i)
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Fig. 34.2 An auger filling machine using the ring system,

Model No. 8 (reproduced from Jones 2001, with permission). \"’JJ Mad ¥ Rin
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Capsule filing machines J,‘

Dependent systems 8! i Le S hopperd! cad bodyd! 4 548 il o5 L S

» The weight of powder filled into the body is dependent mainly
upon the time the body is underneath the hopper during the

revolution of the plate holder (speed of rotation must be

< | ) e rq | AR - } kt | s 13)
COI]thlled). JeS bodyd! (e s sl &dle ringd) 4e yus A powders Mﬂgij-;;

 This is a semiautomatic method, requiring an operator to transfer
the capsule holders from one operation to the next

» Capacity 15 000 - 25 000 per hour and is dependent upon the

Sklll Of Operator hopperd) a3 e Lededs o) hopperd! < (ringd! o ) capsul holderd! Jsi operator & ¢sSs oY

ringd) Jib ) Jalall o el s ) S5 capacityd)
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Capsule filing machines /9‘

Independent

* These are fully automatic machines which are using dosing
mechanisms that form a plug of powder (soft compact formed
at IOW CompreSSion forCCS) machind! le21si; 43Y e 5o shopper 2535 e Yscapsuled) pas (e 2433 Y powderd) 4xS

(458 powder 4sS)plug JS& e 4 43 o3 11 capsuldl (5 oS
* There are two types of plug forming machines, those that use a
dosator system and those that use a tamping finger and dosing
disk system

28
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Capsule filing machines /’Q

Independent
Dosator system

 This system is probably the most widely used in the world and is
the one that is described the most in the literature.
« Examples of machines that use this system are: =5 s Sl aastivi g 5 )
axkiic S a Intermittent motion: Zanasi (IMA), Pedini, Macophar and Bonapace. Their

outputs range from 5000 to 60 000 per hour.

o s A8 3Continuous motion: MG2, Matic (IMA).Their outputs range from 30 000

to 150 000 per hour.
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Fig. 34.3 A dosing tube or dosator-type machine, Zanasi
RM63 (reproduced from Jones 2001, with permission).
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Intermittent motion:

31

Continuous motion
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figure 6.18 Continuous capsule filling with dosator

nozzles. Position and relative size of the ring-shaped

powder bowl and turret {top). (Schematic drawings o illus-

frate steps 1 to & reproduced from MG2 Customer Leaflet, 32
with permission of MG2, ltaly).

32



1l

Dosing disc and tamping finger machine
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Figure 6.13 View into the GKF 25005 capsulefilling
machine. Capsules are fed from a hopper into the rectifi-
cation system (left) and opened. Powder plugs are formed
in the tamping unit (right) and transferred into the lower seg
ments, which follow a circular path for opening, filling and
closing (front). (Reproduced from Bosch Customer Leaflet
VI/VFW 04/02-1E, with permission of Robert Bosch
GmbH, Germany.)
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«— Scraper

Dosing disc —»

| Capsule Plug
<+—Gelatin Shell

1-3: Compressionstations; 4: Ejectionstation 4
1. The powder slug is compressed to 1/5 thickness of dosing disk.
2. The powder slug is compressed to 2/5 thickness of dosing disk
3. The powder slug is compressed to 3/5 thickness of dosing disk
4. The powder slug is compressed to same as thickness of dosing disk

5. The compressed slug of powder is inserted into the capsules
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Continuous motion.
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