
Mylan v. Qualicaps, IPR2017-00203 
QUALICAPS EX. 2001 - 164/326

 

Continousp Motion Machines? 149

 

Fig. 10.56. The Zanasi BZ-72 automatic rotary capsule-filling machine.

of weight variation. The body and cap are then
aligned and closed (6).

Pellets can be filled in a similar way. This

vacuum—assisted method gives good weight consis-
tency.

THE ZANASI BZ-150

This machine, illustrated in Fig. 10.58, has an out-
put of up to 150 000 capsules per hour. It is a conti-
nuous motion machine, and is claimed to be

suitable for powders, granules, and tablets.
A plan of the layout of the machine is shown

« in Fig. 10.59. The operating sequence is similar
in some respects to the method of compressing

tablets on a rotary tablet machine. Themecha-

nisms of opening, filling, and closing the capsules
aresimilar to those of the BZ-72. There is a central

turret (1), an empty-capsule feed hopper (2), and
a powder supply hopper (3), all supported on a
rectangular base (4). The turret houses the annular

powder trough into which powder is fed from the

powder hopper, 72 bushes into which empty cap-
sules are fed from the empty-capsule hopper, and
72 dosators to fill the capsules.

Powder flows from the powder hopper, aided
by a single flat-bladed stirrer similar to that used

in the AZ-60, into the central powder trough
through a tube fitted with a screw feeder. The
powder flow can be controlled (a) by a valve fitted
in the tube, and (b) by the screw feeder being
activated by high- and low-level probes fitted with
a mixing device which ensures the uniformity of

composition and density of the powder in the
trough, despite the disturbance due to withdrawal
of the powder plug. It is necessary to raise the
turret to allow the trough to be emptied for clean-
ing, and also for fitting different bushes, pistons
and dosators 'when a different size of capsule is
to be filled.

The turret rotates at a maximum speed of
35 rpm, whilst the empty-capsule hopper rotates
at 70 rpm as it has only 36 empty-capsule filling

H .

Mylan v. Qualicaps, |PR2017—OO203

QUALICAPS EX. 2001 — 164/326



Mylan v. Qualicaps, IPR2017-00203 
QUALICAPS EX. 2001 - 165/326

150 Capsule-filling Machinery

 
Illllllll

  
Fig. 10.57. Schematic diagram of the operation of the Zanasi BZ-72 capsule-filling machine. 1, capsule separation; 2, filling,
of the dosator; 3, removal of powder plug; 4, removal of excess fill; 5, ejection of powder into capsule body; 6, closing
of the capsule.
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tubes. The hopper has a very low effective capacity
considering its size, because the capsules tend to
be thrown outwards by centrifugal force, which
poses a problem of supply when the machine is
running at full speed. The level of capsules in this
hopper must be kept fairly low so that the operator
can remove damaged capsules quickly when block-
ages occur in the feed tubes.

The following problems may occur in operating
the machine.

1. The capacity of the empty-capsule hopper is
low so that it requires replenishing too frequently.
2. The effect of damaged empty capsules is much
more apparent on this machine than on, for exam-
ple, the AZ-60. Since 2500 capsules are filled every
minute, a defect level of only 0.04% will cause
a feed tube blockage every minute.
3. The dust extraction and the number of cleaning

points on the machine are not fully capable of deal-
ing with the excess powder and the dust that are
created during filling.
4. It is basically a single capsule-size machine. The
estimated time for change-over to another size of
capsule is of the order of one to two days. The

change parts required are 72 dosators, pistons,
bushes and push rods for ejecting the filled cap-
sules, and 36 empty-capsule feed tubes.

Continuous Motion Machines 151

Tables 10.6 and 10.7 show typical results obtained
from filling a placebo formulation and an in—line
product.

Figure 10.60 shows the layout of three BZ-150
machines at the Merck Sharp and Dohme plant
at Cramlington, England.

Table 10.6. Statistical analysis of weight variation of two
batches of capsules filled on the Zanasi BZ-150 encapsulation
machine at 152000 capsules per hour, taking three samples
of each batch. The target weight was 300 mg.
Batch number 1 . 1 1. 2 2 2

Mean weight (mg) 309.7 311.4 312.1 297.9 299.5 299.3
Degrees of freedom 62 57 59 58 55 55
Variance 37.64 25.82 54.65 128.2177.47 56.51
Standard deviation

(mg) 6.13 5.08 7.39 11.32 8.80 7.52
Coefficient of

variation(%) 1.98 1.63 2.36 3.80 2.93 2.51

Table 10.7. Statistical analysis of one batch of capsules filled
on the Zanasi BZ-150 encapsulation machine at a speed of
152 000 capsules per hour. The target weight was 290 mg.
Batch number 3 3 3

Mean weight (mg) 284.5 286.7 287.8
Degrees of freedom 60 60 60
Variance » 65.91 44.65 70.45

Standard deviation (mg) 8.12 6.68 8.40
' Coefficient of variation (%) 2.85 2.33 2.91
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Fig. 10.58. The Zanasi BZ-150 automatic rotary capsule-filling machine.

THE ZANASI Z 5000 RANGE

The Zanasi BZ range of fillers has been replaced

by the Z 5000-R series. One of these machines
is illustrated in Fig. 10.61. There are three models,
the Z 5000-R1, Z 50,00-R2, and Z 5000-R3, with

maximum outputs in’ capsules per hour of 70000,
110000, and 150000, respectively.

The dimensions of the machines in this series

have been reduced, and the control console has
been attached to the main frame of the machine.

A reduction in noise level to 79-85 dB (A) has been
achieved. The d.c. motor of the BZ series has been

replaced by an a.c. motor which requires less
maintenance and is more reliable. A schematic

diagram of the operation of the Z 5000 is shown
in Fig. 10.62.

The control console incorporates a small built-in

computer control system for a more detailed ana-
lysis of capsule weight. Any part of the machine

which has a fault can be quickly identified by this
system. The Siemens fan has been replaced by
compressed air for the capsule transfer system,
which has led to a reduction in noise level and

in heat generation during capsule filling. A better
guarding system is fitted, which is lighter, and
which allows adjustment of weight and compres-
sion without removing the guard and stopping the
machine. The two vacuum pumps have been rep-

laced by one, with savings in noise, size, dimen-
sions, and maintenance. Improvements have been
made to the method of fitting the lower pins which

assist in the opening, closing, and ejection of unse-
parated capsules. These pins cannot now free
themselves during the operation of the machine
and yet a quick change from one size to another
can be accomplished without tools. A modification
has also been made to the location of the upper

and lower pins at the point where the cap and
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Fig. 10.59. Plan of the Zanasi BZ—150 capsule-filling machine. 1, central turret; 2, empty—capsule feed hopper; 3, powder
supply hopper; 4, rectangular base.

filled body are reunited. The two bushes are now
better aligned, which reduces the likelihood of
splitting in the body or cap.

The annular hopper from which the dosators
pick up powder has been separated from the main
drive of the machine and its speed relative to the
turret has been altered. This ensures that the dosa-

tor does not enter the powder at the same point
on each revolution, resulting in better dosage

weight uniformity.
The sequence of operations is illustrated in Fig.

10.63. Powder dosing is. effected by means of a

cylindrical tube in which a piston is used to regu-
late volume. The dosator enters the powder bed
then rises holding the volume volume of powder.
The capsule body is brought under the dosator

and the powder charge is ejected by means of the
piston.

For the filling of pellets, the volumetric principle
is again employed with the assistance of vacuum
for transfer of the product. By this means, even
micro-capsules containing liquid or pellets with
soft coatings such as wax can be handled without
damage. High-accuracy filling is achieved by
means of a dosator levelling system which operates
after the dosator enters the product bed. Employ-
ment of this principle, rather than gravity filling,
enables pellets with poor electrostatic qualities to
be handled without affecting accuracy.

An attachment which is available for the Z 5000-

R1 allows feeding of a tablet into the capsule body
followed by a powder dose (Fig. 10.64). Every

:— 
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Fig. 10.60. A general view of three Zanasi BZ-150 machines at the Cramlington plant of MSD.

capsule is checked for the presence of a tablet.
Capsules without tablets are automatically
ejected. Regulation of the dosing volume and the
compression of the plug are effected by single con-
trols operating on all dosators simultaneously.
Control can be effected while the machine is in

motion without nullifying the safety interlocks. In

the event of excessive compression, a safety inter‘-
lock protects the working parts against mechanical
damage.

The overall design of the equipment and parts
is to the highest standard of good manufacturing

practice, and allows simple, effective, and speedy
cleaning. Most components are smooth shapes
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Fig. 10.61. The Zanasi Z 5000-R automatic rotary capsule-filling machine.

without corners or joins where the product might

lodge. The manufacturers claim that a change in
the size of capsules to be filled can be accomplished
in less than one hour.

FARMATIC MACHINES

This series consists of 3 machines, the 2000/15,
2000/30, and 2000/60, with maximum outputs of
40 000, 80 000, and 160 000 capsules per hour, res-
pectively.

These machines have a single operating tower

(Fig. 10.65), with a separate turret to hold the
powder. A central hopper holds the empty cap-
sules which are fed into special scoops for inter-
cepting and rejecting damaged and distorted
capsules. In a lower part of this central turret, the
capsules are rectified, separated, filled, and re-

united. If a capsule is missing from a dosing

station, the powder plug is ejected from the
machine. Selection of samples for check-weighing
is accomplished by an electronic pneumatic device
which monitors the dosator.

THE ELANCO ROTOFIL

The Elanco Rotofil (Eli Lilly & Co.), shown in
Fig. 10.66, is a continuous motion pellet filler cap-
able of a maximum rate of 60000 capsules per
hour. A weight variation of i2% is claimed. It
is essentially a volume filler, and the product has
to be formulated specifically for the volume of the

.capsule to be filled. Capsule sizes 0 to 4 can be

filled and it is claimed that the size change-over
and cleaning take 2 hours. Excess pellets can be

recycled to the filling hopper.
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Fig.- 10.62. Schematic diagram of the operation of the Zanasi Z 5000-R series of machines. 1, capsule feed; 2, capsule opening; «

3, powder or pellet feeding; 4, unopened-capsule rejection; 5, dosing; 6, product ejection in case of empty bushings; 6a,
tablet feeding; 7, commencement of capsule closure; 7a, end of capsule closure; 8, finished-capsule ejection; 9, cleaning of
bushings.

  
Fig. 10.63. Schematic diagram of powder closing in the Zanasi Z5000-R series.
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Fig. 10.64. Schematic diagram of the dosing of a tablet and powder on the Zanasi Z5000-R1.

The Filling of Liquids and Pastes into Hard
Capsules

There have been a number of significant develop-
ments in the use of hard shell two-piece _capsules
for liquids, pastes, and thixotropic_ formulations.
Both Nuova Zanasi, and Hofliger and Karg have

produced machines based on their existing model

range which are capable of this technique. Walker
et al. (1980) and Francois and Jones (1979) des-
cribe the process and its requirements in detail.
The important physical properties of the formu-
lated mass are its viscosity, surface tension, and

melting point, which govern how the product can
withstand handling and storage. If the thixotropic
effect is low then the problems of leakage will be
greater. A '

A variety of medicines which are normally filled

into soft gelatin capsules can now be presented
in hard capsules. The limitations to this technique
are the interactions of the materials with hard gela-
tin; materials with low moisture content, and oils,

are preferable. One advantage of this process is
that a simple machine can be placed at the formu-
1ator’s bench and relatively small amounts of
material are sufficient for filling trials. Greater
accuracy can also be claimed for this method com-

pared to normal powder filling and, since the

amount of gelatin used for a hard shell capsule ,
is less than for a soft shell one, it is cheaper as
well. .

Machines which are available for filling liquids
into’ hard capsules include the Zanasi RM/L-75,
Zanasi RM/P-75, a series of machines from Hof-
liger and Karg, and the Harro Hofliger unit.

THE ZAi~IAs1 RM/L-75
The basic machine, illustrated in Fig. 10.67, can
carry out six sequential operations: feeding of
empty capsules, and rectification; opening of cap-
sules by vacuum; sorting and ejection of faulty
capsules; filling of capsules with liquid products
by means of dosing pistons and liquid-injecting
needles; closing of capsules, and the ejectionof
filled capsules. The machine must be fitted with
the size-parts relating to both the capsules and the
product.

The two-piece hard shell capsules must meet
the standard dimensional requirements, but can
be either the standard or the self—locking type. The
range of sizesthat can be handled is listed below,
and the contained volumes are also given here for
ease of reference: size 000 (1.37 ml), size 00
(0.95 ml), size 0 (0.68 ml), size 1 (0.50 ml), size
2 (0.37 ml), size 3 (0.30 ml), size 4 (0.21 ml), and
size 5 (0.13 ml).
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Fig; 10.65. The Farmatic model 2000 automatic rotary capsule-filling machine.

£
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Fig. 10.66. The Elanco Rotofll automatic pellet filler.
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J

Fig. 10.67. The Zanasi RM/L-75 automatic machine for filling liquids into hard capsules.
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Fig. 10.68. The Zanasi RM/P-75 automatic machine for filling pastes into hard capsules.
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The machine has a general rotary motion but

is intermittent. Empty capsules are fed into a high-
capacity container inside which is a plate, with two
vertical channels each having a slightly larger dia-

meter than the capsules. The capsules fall through
these channels and are rectified, body downwards.
The turntable then transfers the capsules to the
opening station for the separation of the cap from
the body. This operation is performed by pins and

vacuum. In their passage from the opening station
to the sorting station, all the bodies are positioned
at the same height, and at the sorting station all
those capsules which have not opened are
rejected.

The bodies then move to the filling station which

has a container for the liquid, two dosing pistons
with micrometric adjustments, two filling needles,
and two valves for suction and delivery of the pro-
duct. When the bodies are under the filling station,
they are checked by a ‘no capsule body—no filling’

device which allows the needle to be lowered’ only
when a capsule body is present. The whole filling
unit is made of stainless steel. After completion
of the filling operation, the capsules are trans-

ferred to the closing station where the cap and 7.
body are reunited. The filled and closed capsules
are transferred to the last station, where ejection

 

is brought about by two hollow pins, which push
the capsules out and down a chute into a container.

The output is up to 12 000 capsules per hour.

THE_ ZANASI RM/P-75
The Zanasi model RM/P-75, illustrated in Fig.
10.68,; will fill pastes into hard shell capsules by
means of special dosators fitted with a micrometric '
adjustment. The basic machine is the same as the

RM/L—75”, but the filling station consists of a hop-
per, paste-extruding unit, and four dosators with

micrometric adjustment. When the bodies are

under the filling station, they are filled by two

dosators, whilst the other two dosators pick up
the paste as formed by the extruder to repeat the
filling cycle. The paste is extruded in the desired
shape and size by a piston and screw feeder, work-
ing inside a cylinder which has a cavity and cooling-
water jacket. Waste material is retained on a plate,
and can be recycled. After filling, the capsules are
transferred to the closing’ station where the cap
and body are reunited. ‘

All moving parts on both these Zanasi machines

are located within a single base and are surrounded
on all sides by safety guards with‘ safety devices

on the doors. The working table can be protected
by means of a transparent anti-dust and anti-noise

Fig. 10.69. The mechanism of filling liquids into hard capsules on the Hofliger and Karg machines. 1. control valve, outlet
valve, and filling needle; 2, dosing piston; 3, j acketted product container; 4, stirrer.
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protection hood, which is also fitted with safety
devices on the doors.

HoFL1G1=.R AND KARG MACHINES

Hofliger and Karg offer three versions of their

standard range of capsule fillers equipped to fill
liquids into hard shell capsules. Table 10.8 shows
the variations that are possible. The dosing
mechanism is shown in Fig. 10.69. In the left-hand

illustration, the control valve is in the upper posi-
tion and product is d-rawn into the dosing cylinder.

References 163

The stroke of the piston is adjustable. The closing
stroke is shown in the right-hand illustration. The
downward movement of the control valve causes

the outlet valve to shut off the product flow. Simul-
taneously, the dosing piston forces the measured
dose through the dosing needle into the capsule.
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Table 10.8. Applications for liquid pumps on Hiifliger and Karg machines

Dosing possibilities
No. ofholes (in order ofsequence
in carrier with the stations on

Model segment the machine)

330L* 3 liquids only

330 3 pellets-powder-pellets
tablets-powder-pellets
pellets-liquids-pellets
tablets—liquids-pellets

603 6 liquids-powder-pellets
pellets-powder-pellets
tablets-powder-pellets

603L* 6 liquids only
1200L* 12 liquids only

Output tcapsg min)
tablets

pellets
powder

Description of
liquidpump liquids

3-Head pump with drive —— 50-60
motor in place of powder
filling station (brake-
clutch combination).
Dosing impulse comes from
cam-operated switches.
Dosing disk can be stopped
manually, whilst the dosing
piston continues to operate.
As for 330L 110 50-60

6-Head pump, drive synchro- 105 70
nised with main drive shaft.

Dosing disk can be manually
stopped, whilst the dosing
piston continues to operate. '
As for 603 — 70

Two 6-head pumps in place — 70
of pellet stations. "
Otherwise same as for 603.

* These models cannot be equipped with additional dosing systems
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Chapter 11

Capsule Types, Filling Tests, and
Formulation

G. C. Cole 0

Capsule Sizes and Types

There are eight sizes of hard gelatin capsules com-
mercially available:

000 00 0 1 2 3 4 5Capsule size
1.37 0.95 0.68 0.50 0.37 0.30 0.21 0.13Volume in ml

For pharmaceutical products it is unusual to use
a size larger than 0 because of the difficulty in
swallowing larger sizes, whilst size 5 is rarely used
due to ‘difficulties in the automatic filling process.
Other sizes are available to order but are used

mainly in veterinary practice.
The main suppliers of capsules are the Elanco

Qualicaps division of Eli Lilly & Co., the Capsugel
Division of Parke, Davis & Co. Ltd, and R. P.

Scherer Ltd. The sizes and specifications adopted
by the three manufacturers are very similar, which
allows any of their sizes to be used on standard
automatic filling machines. Each manufacturer

produces a range of standard capsules which are
designed so that the body and the cap do not separ-

ate before the filling operation takes place. They
each also make a range of capsules which are
locked after filling to ensure that the contents do
not leak during packaging and distribution. Each
company uses its own brand name to market its
regular and locking capsules.

SELF-LOCKING CAPSULES

The self-locking capsule was developed as an alter-
native to the dot-sealing or banding of capsules
which was used by Parke, Davis & Co. for a
number of their products and was a costly, diffi-
cult, and lengthy process. To eliminate this pro-
cess, Eli Lilly produce the Lok-Cap and Posilok
capsules, Parke, Davis the Snap-Fit and Coni-
Snap capsules, and R. P. Scherer the Star-Lock
and Lox-It capsules. These are described and illus-
trated below.

Fig. 11.1 The Snap-Fit capsule. The protuberances (1) prevent
premature opening; the grooves (2) lock the two halves
together once the capsule has been filled.

The Snap-Fit principle is shown in Fig. 11.1. A
development of this design is the Coni-Snap
(Fig. 11.2) which is claimed to reduce defects dur-
ing the filling operation. In 1983, Parke, Davis
introduced the Coni-Snap Supro capsule, claiming
it to be virtually tamper proof. To achieve this,
the dimensions of the capsule have been changed
and given new designated sizes from A to E. The
capacity is related to the standard Coni-Snap cap-
sules as shown in Table 11.1(b) The cap is so

designed that after filling and closing only the
rounded end of the body is visible. Due to this
change in dimensions, additional machine change

parts are required for the filling and packaging
operations. The dimensions of capsules made by
Parke, Davis are given in Table 11.1(a) and (b).

165
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Table 11.2. The manufacturers recommend stor-

age at 24°C and about 50% relative humidity. -ex-;
 

 

\.a.__, o

pre-closed

Standard Lox-It

open

1

Fig. 11.2 The Coni-Snap capsule. The tapered rim (1) avoids _:_j
telescoping; the protuberances (2) prevent premature opening; 3

3;: ggzgvffislég lock the two halves together once the capsule Fig. 11.3 Standard (or Star-Lock) and Lox-It capsules.

A Posilok capsule is illustrated in Fig. 11.4. The

Table ll.1(a). Dimensions of Coni-Snap capsules made by pre'10ek feature is designed to Prevent the eap and
Parke, Davis, measured atamoisture content of 12-16% bod from se aratin durin transit from the

Y P 8 8 _ .
Capsule Cap Body Cap Body manufacturer to the purchaser. Air 1S released

slze length length diam. diam. through vents during closure with a resultant ‘
mm mm mm mm increase in the final holdingforce between the cap ‘

00 11.74* 20.22* 8.53 3.13 and the body. The dimensions of capsules made
0 10.72* 18.44* 7.64 7.33 by Elanco Qualicaps are shown in Table 11.3. Tar- .9

% :3 £3; gig; 23?] get4weights for empty shells are shown in Table
3 8.08 13.59 5.83 5.57 ' ' ‘ ,

4 721 12,19 5,32 505 Capsules can be manufactured with elongated
*:0.51 *3c0.51 bodies to meet specific requirements, and specifi-

Tolerance +0 46 +0 46 _ _ cations for these capsules are supplied to indi
vidual customers. Capsule diameters are not a 1

Table 1l.1(b). Dimensions.~of Coni-Snap Supro capsules com- directly controlled parameter and various factorspared with standard Coni-Snap capsules. ’
Com-_Sm,p Sup“, Capsules , e. g. _moisture content, wall thickness, length, etc., 3

External diam. » Standard capsule can influence them.
body/WP Volume Size with same Hard gelatin capsules with a larger volume than 3

Size mm ‘"1 VOW”? ‘1“""e‘e’ size 000 (1.37 ml) are available (e.g. from Kruger,
8.18/8.53 0.68 0 00 Willi K. G.). In the United Kingdom they are sup-
3-18/3-53 0-50 00 plied by Davcaps. The sizes range from 3.5 ml to

1

g:gg%:g‘11 3% § (1) 51.5 ml; dimensions of these capsules are shown
46.07/6.35 0.21 2 in Fig- 11-5-

mUow>
Standard and Lox-It capsules are illustratedvin EXPerime“ta'iFi“i“g Tests

Fig. 11.3. R. P. Scherer also manufacture capsules The results of a number of filling trials, comparing ;
with the registered name ‘Star-Lock’. The dimen- Coni-Snap and conventional capsules, are given '
sions of capsules made by Scherer are shown in in Table 11.5 (Latchem, 1979; Mallory, 1980).
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Table 11.2. Dimensions of capsules made by Scherer, measured at a moisture content of 12-16%
Volume of Volume of

Capsule Body Cap Body Cap Filled standard elongated
size length (A) length (B) diameter diameter length ~(C) length length

mm mm mm mm mm ml ml

0 18.69 11.05 7.35 7.65 22.0 0.7 0.76
1 16.55 9.82 6.65 6.90 19.6 0.5 0.54
2 15.29 9.04 6.10 6.36 18.0 0.4 0.45
3 13.66 8.12 5.60 5.85 16.2 0.3 0.34
4 12.39 7.36 5.09 5.34 14.7 0.21 0.22

:03 i0.3 i0.05 i0.05 — — ——
Tolerance

CAP SECTION
AT LOCK LEVEL Table 11.3. Dimensions of capsules made by Elanco Quali-

caps, measured at a moisture content of 13 to 16% w/w
Closed

\ I Capsule Cap Body Cap Body joined
size length length diameter diameter length

V mm mm mm mm mm
00 11.4 20.2 8.51 8.16 22.9
0 10.9 18.5 7.63 7.33 21.8
1 9.7 16.5 6.90 6.62 19.5

| 2 8.9 15.1 6.35 6.07 17.-8' 3 7.9 13.5 5.82 5.56 15.9
4 7.2 12.3 5.32 5.06 14.5

Tolerance $0.3 i0.3 i0.05 i0.05 i0.3

QLDCK FEATURE

PRELOCK FEATURE D
Table 11.4. Average weights of 100 capsules manufactured by
Elanco Qualicaps -

Capsule Average
size weight Limit

BEFORE CLOSING AFTER CLOSING mg mg
00 126 i12
0 98 i9
1 76 i7
2 63 i6
3 50 i5
4 40 :4 

Fig. 11.4 The Posilok capsule.

These results show a reduction in the number of

filling defects when the Coni-Snap design is used.
The results from a series of fillings of Elanco

Qualicaps capsules followed by controlled inspec-
tions are shown in Tables 11.6, 11.7, and 11.8.

An examination of the results shown in these
tables will illustrate that the fault levels are rea-

sonably constant for each machine. One reason

for this may be the age -of the capsule bushings.
If they are very worn, the number of telescoped
capsules ‘increases, whilst if the bushings are new
the itightness of fit results in more cracked ends.
Generally, the level of defects in the empty cap-

sules from all manufacturers is very low and the
quality high. There can be consider-able batch-to-
batch variation in capsules from the same supplier,
and the conditions of storage can affect the quality
significantly. For instance, in a trial ‘to -examine
the performance of capsules from two different
suppliers, '-“one manufacturer supplied capsules
containing only 8% moisture, ‘which were very
brittle.
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L (mm) L (mm)
120 120
1 15 115
1 10 "0
105 105
mu 100
55 95
go ‘ 90
55 85 V
no 8075 75 :

7a 7065 55 '
so so .1.
55 55 I
so so i
45 as i
an 40 ‘»
as as
no so
25 25
20 2o
15 15
to 10 

|1o||12||1a,s||14|| 15 || 17

at various filling levels.

 
I | 13.5Q) (mm)

Fig. 11.5 The dimensions of capsule bodies larger than size 000, showing diameter (to), length (L), and the volume (ml) contained

2320 22

Table 11.5. Summary of trials comparing filling defects between Coni-Snap and conventional capsules on different capsule-filling
machines

Filling Defects per 100 000 capsules
rate Split capsules Punched ends

Machine c.p.h. Conventional Coni-Snap Conventional Coni-Snap
AZ-25“ 32 000 37 0 6 0
AZ-30“ 167 3 49 2 1‘
AZ-30’ 32 000 19 0 0 0 ’
AZ-60“ 58 000 9 0 4.5 0 1,
AZ-60*‘ 60 000 11 2 1 1 ’
GFK-600" 36 000 30 5 105 55
GFK-700“ 38 000 20 2 1 1
GFK-1000" 11 2 36 16
GFK-1200” 73 000 1 0.1 14 0.3
GFK-1200" 70 000 18 0.2 2 0

to K
80 000 J,

G37“ 70 000 6 0 17 0
to ,

80 000
‘Zanasi .

"I-léfliger and Karg (
‘mG2

The type of capsule-filling machine may also
have a significant effect on the level of defects.
In a trial which compared Coni-Snap capsules with
Posilok capsules, the former fared better when
filled on a Zanasi BZ-72 machine, whereas the

Posilok capsules showed a lower level of defects
when filled on an mG2 G37/N machine.

When pellets are being filled into Coni-Snap
capsules, material can lodge on the lip of the body
and hinder closure. This is also true if the powder
plugs are loosely packed. The body-edge chamfer
also reduces the area of contact between the body j,

and the cap when the capsules are empty, which ‘
causes a higher than normal level of separated
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Table 11.6. Faults in a batch of filled capsules (Opaque Yellow,
size 3), from three Zanasi BZ-150 fillers; sample size, 1200
capsules

Sample] Sample2 Sample3 Total (%)
Machine No. I ~ I

Telescopes 9 4 8 0.58
Crush cracks 1 2 2 0.14
Other faults 2 1 3 0.17
Total 12 7 13 0.89

Machine No. 2

Telescopes 1 ' 4 2 0.19
Crush cracks 22 18 16 1.56
Other faults 0 2 2 0.11
Total 23 24 20 1.86

Machine No. 3

Telescopes 2 2 12 0.44
' Crush cracks 5 10 8 0.64

Other faults 5 1 1 0.19
Total 12 13 21 1.27

Table 11.7. Faults in two samples, each of 10000 capsules

(Opaque Yellow, size 3), from one Zanasi BZ-1'50 filler

Sample 1 % Sample 2 %

Telescopes 63 0.63 22 0.22
Dented 6 0.06 4 0.04
Crush cracks 16 0.16 6 0.06

Split 4 0.04 3 0.03
Holed body 1 0.01 0 0
Overclosure O 0 0 0

Thin spot 0 0 1 0.1
Halves 12 0.12 0 0

Empty 1 0.01 O 0
Dirty 10 0.10 0 0
Total 113 1.13 36 0.36
Print defects 8 0 0 0

empty capsules. However, some tests have shown
a considerable reduction in the number of splits
and telescoped capsules when Coni-Snap capsules
have been used.

The Formulation of Capsule Products
There are a number of factors to be considered

in the formulation of capsules. These include the

size and colour of the shell, powder characteristics,
stability, bioavailability, filling method, and pack-
aging, storage, and marketing.

The size of the shell is’ governed largely by the
bulk density of the contents (see Chapter 7). The
colour of the shell must be different from that used

for other capsules and must be acceptable in the
country to be supplied (see Chapter 4). Powder

The Formulation of Capsule Products 169

Table 11.8. Summary of defects found after inspections of 50
different batches of capsules from three different Zanasi BZ-
150 fillérs

Defect Highest Lowest Mean
% % %

Machine 1 Telescopes 0.70 0.09 0.25
(36 inspections) Crush cracks 0.44 0 0.13

Others 0.21 0 0.09
Total 0.47

Machine 2 Telescopes 0.64 0 0.16
(33 inspections) Crush cracks 0.35 0 0.10

Others 0.18 0 0.07
Total 0.33

Machine 3 Telescopes 0.70 0 0.13
(33 inspections) Crush cracks 0.26 0 0.10

Others 0.32 0 0.11
Total 0.34

Overall mean defects from 102 inspections = 0.38%

characteristics (Chapter 7) are a significant factor
in the filling process and it must be remembered
that a formulation which is suitable for a hand-

operated filling machine may need to be changed
when an automatic machine using compression
filling is to be used. The particle size and other
formulation factors may affect bioavailability
(Chapter 13).

FORMULATION FOR HIGH-SPEED FILLING

A lubricant, such as magnesium stearate, is essen-
tial for high-speed filling. One difficulty that arises
is that there is no generally accepted method for
quantitatively assessing lubrication capability. It
has been suggested (Butcher and Jones, 1972) that
particle densities, packing characteristics, tensile
strength measurements, . surface area measure-
ments, and shear strength measurements may give

a clearer indication of the lubrication properties
of batches of magnesium stearate. Considerable
batch-to-batch variation has been shown to exist,

sufficient to produce large differences in compres-
sion properties (Hanssen et al. , 1970). Some
materials, such as corn starch, that are commonly

used as excipients in formulation work, possess
some lubricating properties, whilst others, like lac-
tose, do not.

The concentration of glidants is also important
as quantities above 1% tend to decrease the flow

rate; about 0.1% is usually adequate. Not all auth-
ors agree that glidants and lubricants are separate,

different, classes of compound (King, 1970). Mag-
nesium stearate can certainly act as both a glidant
and lubricant.

L
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INVESTIGATION or FACTORS AFFECTING FILLING

In an attempt to define the formulation process
more accurately, Cole and May (1975) used an
instrumented Zanasi LZ-64 capsule-filling
machine to investigate the filling characteristics of
some commonly used excipients by measuring the
forces exerted in the transfer of powder. The
machine was fitted with a modified dosator assem-

bly, shown in Fig. 11.6.

The capsule fill—weight depends on (a) the posi-
tion of the dosator in the dosator nozzle (distance

Xin Fig. 11.6), (b) the powder depth in the dosator
hopper, (c) the bulk density of the material in the
dosator hopper, and (d) the filling speed of the
machine.

In this machine, the tubular nozzle was dipped

into a powder bed of constant depth and, during
plug formation, the distance X was always less
than the depth of powder in the hopper. To eject
the powder plug into the capsule body, the piston
was moved to the end of the dosator nozzle, push-

ing the plug before it, after which the spring
returned it to its original position. In these studies,
the axial forces exerted by the powder on the end

of the dosator piston were measured during forma-
tion, carry-over, and ejection of the powder plug.

The small values of the forces made measure-

ment difficult. On a tablet machine the punch

forces during compression are typically’3 >< 104N,
whereas in capsule filling the values rarely exceed
400 N, and are more typically in the range 20-30 N.
To measure forces of this order with strain gauges,

a large degree of amplification is necessary, with
its attendant drift and signal-to—noise ratio pro-
blems.

- The piston of the dosator assembly was fitted
with four strain gauges, two active and two pas-
sive, the active pair being fitted on opposite sides
of the stem so that only axial forces were recorded:
lateral bending forces were automatically compen-
sated and had no effect. To prevent the leads

becoming twisted during operation, the dosator
was driven so that it turned in the opposite direc-
tion to, and at the same angular velocity as, the

rotating head on which it was carried. The system
was calibrated in compression and in tension.

Experiments were made using size 00 capsules
at a filling speed of 50 per minute. The materials
used were microcrystalline cellulose (Avicel), a
modified corn starch (Starch 1500, formerly Sta-

Rx 1500), and two grades of lactose, SOT and 80
mesh. These were all used either alone or after

the addition of 0.5% w/w magnesium stearate as

Piston with hole

drilled to take

strain gauge leads

Adjustment rings

Retaining rod

Spring

Strain gauges

Nozzle

Fig. 11.6 The modified dosator assembly used on an instru-
mented Zanasi LZ-64 capsule-filling machine (Cole and May,
1975).

a lubricant. The machine was run for several revo-

lutions before fitting the dosator nozzle to stabilise

the powder level in the dosator hopper. When
using the lubricated materials, several capsules
were filled before taking recordings of pressure,
but with the unlubricated materials recordings
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were started immediately to enable the onset of

binding to be studied. A recording was made with
the machine running but with the powder hopper
removed, to ascertain the effects of machine move-

ment on the oscillograph trace.
The particle sizes and bulk densities of the

materials examined are shown in Tables 11.9 and

11.10, and the traces in Fig. 11.7. The first event

Table 11.9. Particle size distribution (% retained on sieves)
of powders used in experimental filling tests

Lactose Lactose Avicel Sta-Rx

Sieve 80-mesh 50T pH 10] 1500
mesh no. % % % %

60 0 0 0 1.2
100 3.8 18.3 1.5 6.0
150 12.6 38.0 6.5 11.7
200 14.8 20.0 _ 12.4 14.6
350 30.3 18.5 33.4 22.6

through 350 39.3 4.2 46.2 43.6

Table 11.10. Bulk density of powders used in experimental
filling tests

Untapped Ta pead
g/cm3 g cm

Lactose 80-mesh 0.500 0.877

-l-0.5% magnesium stearate 0.658 0.926
Lactose 50T 0.758 0.909

+0.5% magnesium stearate 0.840 0.917
Avicel pH 101 p 0.309 0.455

+0.5% magnesium stearate 0.373 0.463
Sta-Rx 1500 0.625 0.840

+O.5% magnesium stearate 0.690 0.877

marker on each trace shows when the powder plug
was picked up, and the second when it was ejected
into the capsule.

Figure 11.7C is a typical trace, which is modified
in detail by the characteristics of the material being
filled. An initial compaction force was produced
at a, as the plug was formed, and was partially
retained, b, during carry-over of the plug to the
capsule body. A second force was produced at c,
as the powder plug was ejected into the capsule
body. This second force changed considerably
according to the extent of lubrication of the mater-
ial.

The amount of compression which is given to

the powder during plug formation is governed by
the combined effects of the depth of powder in

the filling hopper and the distance of the end of

The Formulation of Capsule Products 171

the dosator piston from the end of the nozzle.

These were both kept constant so that any differ-
ences in the resulting forces were attributable to
the nature of the powder.

. Lactose requires lubrication before tablets can

be produced. That this is also true of capsule filling
when using the plug method can be seen from the

rapid ejection force build up in lactose SOT. Figure
11.7C is the trace taken after about 20 capsules
had been filled, and Fig. 11.7D after about 50

(note the change of vertical scale). At this stage
the noise from the machine was sufficient to indi-
cate that a binding problem existed. The cause

was the entrapment of small particles between the
inner wall of the dosator nozzle and the flared

end of the dosator push rod. Magnesium stearate,
added at a concentration of 0.5%, overcame this

(Fig. 11.7E).
9 Addition of magnesium stearate to lactose 80

mesh resulted in an increase in compaction pres-
sure, a possible explanation for which is that the
pressure increase is due to the 5.5% increase in
bulk density caused by the glidant effect of the

lubricant. Addition of magnesium stearate to the
lactose SOT produced little change in either com-
paction pressure or bulk density, probably because
the coarser and more evenly sized particles of this
grade of lactose are more free-flowing than those
of the lactose 80 mesh, and rapidly assume a maxi-
mum packing density in the dosator hopper,
whether lubricated or not. Sta-Rx showed an

increase in bulk density of similar magnitude to

that of lactose 80 mesh after lubrication (4.4%)
but did not show the same increase in compaction
pressure. It is possible that the Sta-Rx particles
deform more easily under compaction than the
lactose particles and so absorb the energy of com-

paction more easily.
The effect of 0.5% magnesium stearate on the

Avicel was slight. The compression force was not
reduced, and the carry-over or retention force was
only slightly reduced, as was the ejection force.
This material would fill satisfactorily without lubri-
cation, which supports the claim by Fox et al.

(1963),, that Avicel has some lubricant properties.

The bulk density of the material did not increase
appreciably after lubrication (1.73%).

Mehta and Augsburger (1981) suggested that
increased levels of lubricant might be required to
improve the dissolution characteristics of the cap-
sule when an insoluble filler such as Avicel is used.

This could probably be explained by the reduction
in hardness of the plug more than offsetting the

Mylan v. Qualicaps, |PR2017—OO203

QUALICAPS EX. 2001 — 186/326

 



Mylan v. Qualicaps, IPR2017-00203 
QUALICAPS EX. 2001 - 187/326

172 Capsule Types, Filling Tests, and Formulation T

l

FORCE(N)

FORCE(N)

F G H I J

Fig. 11.7 Recorder traces of the forces operative in the filling of capsules with some commonly-used excipients, on a Zanasi
LZ-64 machine. A, lactose 80-mesh; B, lactose 80-mesh with 0.5% magnesium stearate; C, lactose 50T after 20 capsules;
D, lactose 50T after 50 capsules; E, lactose SOT with 0.5% magnesium stearate; F, Avicel; G, Avicel with 0.5% magnesium
stearate; H, Sta-Rx 1500; I, Sta-Rx 1500 with 0.5% magnesium stearate; J, machine noise.

hydrophobic properties of the magnesium stear- The retention and ejection forces seen on the i
ate. Where the filler is soluble (e.g. lactose) some Sta-Rx trace (Fig. 11.7H) were almost eliminated
increase in dissolution with increased lubrication after the addition of 0.5% magnesium stearate

level was shown. (Fig. 11.71), as was the tensile force, which can
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be seen just after ejection in the trace of the un-
lubricated material. This was due to tension in the

dosator rod, arising from the frictional resistance

to its return caused by particles of powder getting
between it and the inner surface of the nozzle.

This happened only with Sta-Rx.
Measurements such as these can help in the

determination of minimum lubricant levels during

the formulation of powders for encapsulation, and
of the optimum mixing time for the powders.

Another method, using the piezo-electric princi-
ple of measuring force (Money et al., 1976), is
shown in Fig. 11.8. The device was fitted to a

CCU

 !ock nut
M tightening nut \

\load wstributgI\

 
\— ring 1piezo-electric !

I transducer _
‘\shouIderT’

.——piston
 

volume regula(ionrings

Fig. 11.8 The dosator assembly with piezo-electric transducer,
used on a Zanasi RV-59 capsule-filling machine.

Zanasi RV-59 capsule filler, and the following
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excipients and lubricants were examined: lactose,
extra-fine and fine; microcrystalline and granu-
lated cellulose; maize, rice, and potato starch, and
sodium starch glycolate; talc; and magnesium
stearate. No details were given of such parameters
as particle size or surface area. The type oftrace
produced is shown in Fig. 11.9. ‘

force of ejection

/force of compression

forcemeasuredbytransducer
time -—>

Fig. 11.9 Trace of the forces operative in the filling of capsules,
measured by the piezo-electric transducer.

Further work in this field was conducted by
Small and Augsburger (1977) who essentially
repeated the work of Cole and May (1972, 1975)
but used a slip ring between the instrumented
dosator and monitoring equipment. They also
used a mercury contact swivel to minimise the pos-
sibility of noise in the output. Their results sup-
ported the conclusions reached earlier by Cole and
May.

Small and Augsburger (1978) extended their
work to study in detail the behaviour of a number

of lubricants commonly used for capsule formula-
tions. They used an instrumented Zanasi LZ-64
capsule filler to study the behaviour of a number

of fillers (compressible starch, microcrystalline
cellulose, and anhydrous lactose) with several
lubricants such as magnesium stearate, stearic

acid, and magnesium lauryl sulphate. The results
for compressible starch are shown in Fig. 11.10.

Comparative Evaluation of Capsule-filling
Machines '

When testing a new machine’s suitability for a new

product, or even for an old product that is required
in greater quantity, certain basic information can
be obtained by using placebo formulations. But
it is not possible to estimate mechanical reliability
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20

*4‘ U1

Ejectionforce,kg 9~.- U1Q 
Compression force, kg

Fig. 11.10 The effect of lubricant type on the ejection force
of compressible starch blends containing 0.1% of lubricant.
Depth of powder bed, 50 mm, piston height, 15 mm. 0 magne-
sium lauryl sulphate, X stearic acid, Amagnesium stearate.

using this method, because it is necessary to run
it over a long period in a production area. The
tests which are described here are designed for

high-speed equipment capable of filling from
30000 to 150000 capsules per hour. For smaller

output, the quantities of materials may be adjusted
accordingly.

When evaluating a new machine, the following

points should be considered.

1. Overall comparison of the new model with the
existing machines of similar capacity.
2. The time needed to set up the machine, and

the degree of technical competence required.
3. The time needed to dismantle and/or to change
over from one capsule size to another.
4. Ease of maintenance, quantity of spare parts
required for maintenance and for handling differ-
ent capsule sizes. '
5. Extent of services required.
6. Delivery and cost.

TESTING THE PERFORMANCE on A MACHINE

At least three different powders are needed for

satisfactory evaluation. Suitable mixtures are as
follows.

Coarse powder (fill-weight 250.0 mg): lactose 50T,
hydrous, dense, 246.0 mg + colloidal silicon diox-
ide, 1.5 mg + magnesium stearate, 2.5 mg.
Fine powder I (fill-weight 250.0 mg): lactose 80-
mesh, 246.0 mg + colloidal silicon dioxide,
1.5 mg + magnesium stearate, 2.5 mg.

Fine powder 11 (fill-weight 200.0 mg): lactose
80 mesh, 160.0 mg + maize starch, 38.0 mg + mag-
nesium stearate, 2.0 mg.

The test will require 2000000 Posilok capsules,
2000000 Coni-Snap (Star-Lock could be used as
an alternative) and 200 kg of the Company’s pro-
duct.

To carry out the test, set up the machine with .0
each type of powder in turn, and run under ideal
conditions, applying the following criteria for the
appraisal of the machine.

1. Uniformity of weight between individual cap-
sules.

2. Uniformity of weight between groups of cap-
sules. 4

Uniformity of closure of capsules.
Need for polishing capsules.
General appearance of capsules.
Proportion of rejects.
Time spent clearing operating faults.
Output of capsules.

_ In-process control of fill-weights.

§°.°°.\‘.°‘."‘:".“°
The machine should then be run under non-ideal
conditions.

1. Allow the powder to fall to a low level in the '
hopper, and check the weight variation of the filled
capsules.
2. Examine the effects of changing the tempera-

ture and, if possible, the humidity.
3. Vary the speed of the machine over as wide
a range as is possible.
4. Estimate the amount of dust produced, the

smooth running or vibration of the machine, and
examine for overheating.

5. List any modifications that are going to be
needed.

6. Consider the noise level near the machine, the

extent to which moving parts are protected, and
how easy it is to load the machine with empty
capsules and material for filling.

To compare the weight variation at various speeds
of the Zanasi AZ-60 and the BZ-150, the following

scheme was used by the author.

1. Run both machines at 60 000 capsules per hour,
using a single batch of 700000 capsules divided
in two. After the machines have been adjusted

for a specific target weight, the gross individual

\
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weights of samples of 50 capsules taken at intervals

of 25 minutes of actual encapsulation time from
each machine (including an initial and final sam-
ple) are measured for statistical analysis. A timed
log detailing events occurring during the run (e.g.
capsule blockage, shutdowns, weight adjustments

made, etc.) should be kept.
2. Compare the performance of the BZ-150 at a
speed of-60 000 capsules per hour with that at a
speed of 100000 capsules per hour, using a single
700 000 capsule batch divided in two. Estimate the
total process time and divide into 10 equal inter-
vals to give the sampling times. At each sampling
time withdraw 100 capsules and weigh 20 of these
capsules using a suitable balance. If the data can
be stored in a retrieval system then progressive
analysis during the evaluation may be possible.

‘ 3. Compare the performance of the BZ-150 at fill-
ing speeds of 60000 capsules per hour with that
at a speed of 150 000 capsules per hour in a similar
way to run 2.

4. Compare the performance of the BZ-150 at a
speed of 100000 capsules per hour with that at
a speed of 150000 capsules per hour in a similar
way to run 2.

Determine the effect of sampling time on weight
uniformity, i.e. is the weight variation occurring
between samples taken at different times greater
than the weight variation of samples at those
times? This is a one-way ANa1ysis_ Of VAriance,
and such an ANOVA table for each group of data

shows whether sampling time is important. This
table gives a significance value for the F-ratio
which, when compared with tabulated values,

References 175

shows whether the batch is homogeneous for sta-
tistical purposes.

If there is no effect of sampling time the_n the
batch can be considered as a whole and a single
parameter (variance) generated which can be

examined to show the effect of machine speed,
batch, type of machine, production conditions,

etc. If the batch is not homogeneous (i.e. sampling
time has an effect), then the direct comparison
of two variables, e.g. sampling time and machine

speed, is required. This is a two-way ANalysis Of
VAriance and produces a two-way ANOVA table.

Determination of more elementary statistics,
such as the mean weight, standard deviation, and
coefficient of variation is also conducted on each

sample.
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Chapter 12

Capsule Handling Systems
G. C. Cole

CAPSULE WEIGHING EQUIPMENT

This section contains a description of equipment
used to monitor the weight of capsules after the
filling process, and to sort batches that are likely
to be rejected due to wider variation than is accep-
table. There are a number of pieces of equipment
that can sort capsules into pass and reject frac-
tions, but generally they operate at a much lower
speed than the filling equipment.

Capsule Balances for Rapid Check-weighing

THE INQUISITOR CAPSULE BALANCE

This may be used for either in-process control or
in a quality control function.

 

The Inquisitor balance (C.I. Electronics Ltd)
is shown in Fig. 12.1. This balance automatically
check-weighs samples of capsules from production
batches to give a print-out of any or all of the
following information: the number of samples
weighed, the target weight, the mean weight, the
percentage drift of the mean weight from the tar-
get weight, the standard deviation, the coeflicient

of variation, all the individual weights in ascending
order with an indication of any that are outside
the set limits, and a histogram to show the weight
distribution.

It consists of a weighing unit with a vibratory
feeder, weighing head with opening pan, and a

Fig. 12.1 The C.I. Electronics Inquisitor tablet and capsule balance.
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Fig. 12.2 The C.I. Electronics Carousel tablet and capsule balance.

semi-automatic calibration mechanism. The

balance control unit has a digital weight display,
on/off switch, zero control, calibration control,
and a set/run switch. The mini—computer has a
core memory of 16K. As an optional extra, a tele-
type to produce hard copy and eight-hole punched
paper tape may be fitted.

The balance is checked, set to zero, and cali-

brated at the start of the day. Batch identification,

product code, etc., are entered into the system
on the teletype, together with the sample quantity
required. The samples are placed on the vibrator
and the balance started. Thereafter the operation

is fully automatic. When the required number
have been weighed, the surplus of capsules is
flushed through the system and a print-out given
of the results. The weighing rate is 20 capsules

per minute with a precision of i 1 mg, and the maxi-
mum individual capsule weight is 1.5 g.

A typical print-out shows: product name, date,
number of batches, individual weights, histogram

of weight distribution, target weight, mean weight,
number of samples, time of sample, limits, and
number outside limits.

THE CAROUSEL CAPSULE BALANCE

An alternative to the Inquisitor is the Carousel
balance (C.I. Electronics Ltd) shown in Fig. 12.2
The print-out is similar to that from the Inquisitor.
This balance will automatically check-weigh sam-

ples of capsules from up to 16 batches, sequen-
tially. It has 16 acceptance and delivery units with

a vibratory feeder. It will weigh at either 12 or
20 capsules per minute from a minimum weight
of 15 mg up to a maximum of 1.5 g. The delivery
unit holds up to 50 capsules, the unit being pro-
grammed to weigh an exact number from each
position and then reject the excess. The control
unit has a digital display, the mini—computer has
a 16K memory, and data transfer is to an ASR
33 teletype.

THE VIGILANTE WEIGHT CONTROL SYSTEM

The Vigilante system (C.I. Electronics Ltd) is
designed for the control of a number of filling
machines. It has the following features: fast initial
set—up, regular or continuous weight monitoring
for each production machine, immediate analysis
during or at the end of each production batch,

daily production records and comprehensive
weight data for quality control.

The coupling of the Vigilante to weighing units
and sampling stations is shown schematically in
Fig. 12.3. Capsules can be taken from production
machines either automatically or manually. Sam-

pling is supervised by the system which records
the time at which each sample is taken. Samples
are taken from the exit chute of each capsule

machine in a coded scoop which is identified with
that machine by a series of coded slots on one

edge. The scoop is inserted into a verification unit,
shown in Fig’. 12.4, near the filling machine and
this unit relays, via a cable to the system control,
the time and the identity of the machine from
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SYSTEM
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UP TO SIX WEIGHING UNITS (EITHER INOUISITOR.CAROUSEL OR WATCHDOG TYPE)

 

  
fi+++++++++++iSAMPLES FROM UP TO 15/30 SAMPLING STATIONS

Fig. 12.3 Schematic diagram of the optimum usages of the Vigi-
lante weight control system.

which the sample has been taken. A small lamp
on the control unit indicates that the scoop has
been identified. '

The capsules contained in the scoop are then
fed, by the operator, into a weighing unit. When
this has been done, the verification unit will digi-

tally display the mean weight of the sample, and
will light a red lamp if the mean weight or any
individual capsule weight is outside the pre-set
limits. For resampling, or for normal sampling
after the next appropriate time interval, the unit

lights a green lamp.’ There is a reset button” to
restore the unit to normal operation after it has
given an alarm signal. ‘ _.

Capsule Weighing and Sorting

This section describes equipment which is
designed for sorting batches of capsules, which
have been rejected for excessiveweight variation,

into ‘accept’ and ‘reject’ batches, or for tightening
up the weight control. Such units can also be used

to divide capsule lots into various weight fractions.

THE SADE BALANCE

The Sorting Automatic Device Electronic
(SADE) balance (C.I. Electronics Ltd) is illus-
trated in Fig. 12.5. This balance will weigh and

Fig. 12.4 The C.I. Electronics verification system.

sort capsules at the rate of 2400 per hour into ‘ac-
cept’ and ‘reject’ fractions between 0 and 2.0 g with

a precision of i1 mg. The capsules pass from the
large 100-litre hopper into a rotary bowl which
divides them into two streams. The capsules in
each stream are then passed singly into a bucket-
type pan on one of the two electronic balances

that make up the unit. The digital panel meter
displays the weight and, after weighing, the bucket
opens and allows the capsule to fall into one of
two chutes, for acceptance or rejection. The unit
has an automatic self-calibrating facility which per-
mits it to operate unattended for long periods. An
audio-alarm sounds when attention is required.

THE ANRITSU-ZANASI CHECK-WEIGHER

This check-weigher, illustrated in Fig. 12.6, can
sort capsules of sizes 0-4 into three fractions

according to upper and lower pre-set limits which
are adjustable up to i50 mg from a mean value.
The machine has five weighing channels, each of
which operates at speeds of up to 7200 capsules
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Fig. 12.5 The Elctronics SADE balance. 0

per hour, giving a total throughput of 36000 cap-
sules per hour. Three counters provide read-outs
of the number of capsules in each fraction. .

Capsules are fed from a hopper through conven-

tional capsule handling techniques onto the weigh-
ing head (Figs 12.7 and 12.8). This head is a linear
variable differential transformer (LVDT) the out-
[put of which is proportional to the linear displace-
‘ment and hence to the capsule weight. The capsule
is ejected from the weighing head by the succeed-
ing capsule, and falls down a chute, past a photo-

electric counter. The counter is an electromagnetic
type, and counts one digit for every ten capsules.

 

 

After" passing the photoelectric counter the cap-
sule takes one of three paths depending on its
Weight and the calibrated machine settings. Cap-
isuleswithin the set limits pass straight along the
chute into a receiving container, whilst the over-

weight or underweight capsules fall through one
of two flaps which are connected to the counting
mechanism, so that separate counts are recorded
for overweight, underweight, and normal cap-
sules. _

If any of the five channels become blocked by

a damaged capsule, or if the hopper becomes
empty, an alarm is sounded and the machine stops.

 

‘.
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Fig. 12.6 The Anritsu-Zanasi K515B check-weigher.
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Fig. 12.7 The weighing head (with cover removed) on the Anritsu-Zanasi K515B.
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Fig. 12.8 The arrangement of weighing heads and outlet chutes (channel 1 chute removed) on the Anritsu-Zanasi K515B.

- . -

Mylan v. Qualicaps, |PR2017—OO203

QUALICAPS EX. 2001 — 197/326



Mylan v. Qualicaps, IPR2017-00203 
QUALICAPS EX. 2001 - 198/326

The change from one capsule size to another
takes approximately 10-15 minutes and is effected

by changing (a) the hopper feed mechanism, which
is fixed by two hexagonal socket screws and five
bayonet fasteners, where the ends of five tubes

enter the transfer mechanism to the weighing
heads, (b) five transfer arm pieces, each of which
is fixed by one hexagonal socket screw, and (c)

, five weighing heads which rest on top of the LVDT
mechanisms. _

The performance of one of these machines is
indicated in Table 12.1.

Table 12.1. The drift (mg) away’ from the set weight of a cap-
sule sorting machine, measured after each 1000 capsules ‘

Channel number
1 2 3 4 5

Initial 0 0 0 0 0
1000 +5 0 0 +1 0
2000 +6 +1 +2 +2 +1
3000 +9 +1 +2 +4 +2
4000 +10 0 +2 +3 +1
5000 +7 +1 +2 +3 +2
6000 +10 +1 +3 +5 -+2
7000 +10 +2 +3 +5 +3

After cleaning +8 0 —-1 0 7 +1

Drift after 15 000 capsules had been sorted
Total drift +3 +5 +6 +2 +6
Electronic drift +2 +1 +3 +1 +2
Dust +1 +4 +3 +1 +4

Drift after 30 000 capsules had been sorted

Total drift +12 +5 +7 ‘ +1 +1
Electronic drift + 6 +2 + 4 0 -2
Dust + 6 + 3 +3 + 1 +3

THE ELANCO ROTOWEIGH CHECK-WEXGHER

This machine is illustrated in Fig. 12.9 and is avail-
able from Manesty Machines Ltd under licence

from Eli Lilly & Co. It operates by measuring the
back-scattered X-ray intensity from a capsule and
its contents. The claimed throughput is 73 000 cap-
sules per hour, with an accuracy of i3%. A sche-
matic diagram is shown in Fig. 12.10.

Filled capsules are placed in the hopper (1).
They move under gravity into the chamfered holes
in plate (2) and are fed into the tubes in the rotat-

ing turret (3). The capsules drop one at a time
from the tubes into sleeves (4) mounted on pins
in the perimeter of an inspection wheel. The wheel
carries the capsules past a low-energy X-ray beam
(5). The energy back-scattered by the capsule is
in direct proportion to the mass of its contents.
This energy is detected by a scintillation crystal

Capsule Weighing and Sorting 183

Fig. 12.9 The Elanco Rotoweigh check—weigher.

(6) which is read by a photomultiplier tube to pro-
vide a voltage in proportion to the intensity of
the reflected energy.

If the mass of a capsule is lower than a pre-set
standard, the voltage is processed so as to activate
a valve, releasing an air jet which blows the under-

weight capsule into low-mass chute (7). If the mass
is higher than a pre-set standard, another valve

is opened which blows the capsule into the high-
mass rejection chute (8). If the mass of the capsule
falls within the accepted range, a third air jet blows
the capsule into a hopper for packaging (9).

The inspection wheel carrying the capsules past
the inspection beam rotates 26 times per minute
and there are 47 inspection pins in the wheel.
Thus, 1222 capsules -will pass through the unit in
one minute. A 48th pin (10) carries a standard
mass which passes the inspection beam 26 times
per minute. The purpose of this mass is to restabi-
lise the detection system to offset any drift in
sensitivity which may be caused by changes in tem-
perature, component age, line voltage, or other

factors. Some typical test results are shown in
Table 12.2.

The results in Table 12.2 show that out of a

total of 171 000 capsules, only 17 (0.01%) would
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Fig. 12.10 Schematic diagram of the operation of the Elanco Rotoweigh. 1, hopper; 2, plate containing chamfered holes;
3, rotating turret; 4, capsule sleeves; 5, low-energy X-ray beam; 6, scintillation crystal; 7, low-mass rejection chute; 8, high-mass
rejection chute; 9, acceptance chute to hopper; 10, 48th pin carrying a standard mass. ’

Table 12.2. Test results from five sub-batches, each containing
34 200 capsules, obtained from the Rotoweigh check-weigher

Number of rejects
Outside

Sub— Weight Total Within set Outside set U. S. P. XX
batch category rejects limits limits limits

1 high 144 _ 106 38 0
low 22 ‘ _ 0 22 5

2 high 64 51 13 0
low 203 188 15 2

3 high 77 55 22 0
low 28 14 14 4

4 high 159 131 28 0
low 45 38 7 4

5 high 30 18 12 1
low 37 31 6 1

fail the U. S. P. XX weight variation test. To deter-

mine the reliability of these results, several cap-
sules known to be outside the pre-set limits were
inserted into the batches; they were all rejected

by the machine. Two of the sub-batches were
passed through the machine a second time; no
further rejects were recovered.

The average time for each sub-batch to pass
through the Rotoweigh was 30 minutes, which is

equivalent to 68 400 capsules per hour. Fine tuning
of the calibration at the start of the batch reduced

the number of capsules rejected without affecting
those rejects which were outside the normal limits.

The majority of capsules rejected were on the bor-
derline of the pre-set limits but did not amount
to more than 1% of the total.

THE VERICAP 1800 CHECK-WEIGHER

A schematic diagram of the Vericap 1800
(MOCON/Modern Controls Inc.) is shown in
Fig. 12.11. The system is based on the change in
capacitance which occurs when a non-conducting

object, such as a capsule, is placed between two
oppositely-charged plates. The average dielectric
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Fig. 12.11 Schematic diagram of the operation of the Vericap 1800 check-weigher.

constant between the plates when separated by.

air is 1, and a significant and measureable change.
takes place when a capsule is ‘passed through the-
electric field. The system is calibrated so that the
weight of the capsule can be related to the change

in capacitance. A detailed description of this type
of system has been given by Demorest (1980). The
machine is claimed to have a throughput of 72 000
to 108 000 capsules per hour. An advantage of this
system is that the air used to propel the capsules
has a de-dusting effect.

CAPSULE HANDLING EQUIPMENT

THE PARKE, DAVIS CAPSULE-FINISHING SYSTEM

In this system, the constituent units clean, polish,
inspect and count the capsules, and may be
arranged in various combinations to suit different

requirements. One arrangement is shown in
Fig. 12.12.

The drum dumper is designed to handle a 24-
gallon (100-litre) cylindrical drum, 655 mm

long x 440 mm diameter, weighing approximately
300 kg when full. The operator loads a drum into
the drum carrier and raises it to an inverted posi-
tion above the capsule cleaner/polisher. When the
drum reaches the upper limit of its travel, the oper-
ating motor is automatically stopped.

As part of this dumping process, after a few
millimetres of upward movement, the drum con-
tacts a spring-loaded conical cover which clamps
tightly to the drum and serves as a retaining cover
for it and its contents. The cone prevents the cap-
sules from leaving the drum when the drum is

inverted. When the drum has reached its final posi-
tion, the operator opens a valve on the cone to
release the capsules into the cleaner unit. The
drum remains in its inverted position until it is
empty. ‘

 
  
 

 
 
 

 

 ‘
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Fig. 12.12 The Parke, Davis capsule-finishing system showing, in order, the drum dumper, the cleaner-polisher, the inspection
machine, and the capsule counter.

When the drum is empty, the operator presses

a pushbutton to return it to floor level, the spring-
loaded cone being automatically released from the
drum as it descends. The cone is made of stainless
steel and is easily cleaned between batches to elim-
inate cross-contamination of products. To save
time, extra cones are available so that‘ washing
can be off—1ine.

The dumper is driven by an electric motor with
a spring—operated mechanical brake: when power
is removed, the brake locks the drum carriage,

preventing further travel. Limit switches prevent

CAPSULE HANDLING SYST

Capsules
(in drums)

DRUM
DUMPER

CLEANER-
POLISHER

LNSPECTLON
MACHINE

CAPSULE
COUNTER

inadvertent manual operation that might drive the
drum carrier too far in the wrong direction, and

a slip clutch prevents damage to the equipment
if the drum carrier sticks at any point within its
normal travel.

The cleaner/polisher is designed to clean and
polish capsules by tumbling them in moisturised
salt or other cleaning agent. It consists of a hopper,
feeding capsules into a bowl mounted on a vibra-
tory drive, all supported on a heavy steel base.
The vibrating bowl is the heart of the cleaning
system. There are several blades in the bottom

l
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of the bowl that serve_to tumble and rotate the

salt and capsule mixture. The capsules are cleaned

by this tumbling process because the powder on
the capsule exterior has a greater affinity for the
damp salt than it has for the gelatin of the capsules.
In addition, the capsules are polished by the vib-
ration. Salt is separated from the capsules as they
ascend a perforated metal ramp to discharge from
the cleaning bowl into an empty capsule extractor
and thence into a drum or an inspection machine.

The capsule feed rate is controlled by varying

the distance between the bottom of the hopper
and the feed chute of the bowl, though minor feed
rate adjustments can be made with the vibrator

potentiometer. When used in conjunction with the
inspection machine, the throughput of the cleaner/
polisher is held to between 40 000 and 80000 cap-'
sules per hour by the operator’s inspection rate.

The hopper is designed to hold at least 150 litres
of capsules. Used with the inspection line, the
drum remains inverted in the drum dumper where

it is used as a supply hopper for the cleaner, with
only a minimum quantity of capsules in the cleaner
hopper. The salt has to be changed periodically,
depending on the amount of powder on the cap-

sules. This is accomplished by stopping the inflow
of capsules to the bowl and raising a slide valve
that connects the drain at the bottom of the bowl

to the central vacuum system. As soon as the dirty
salt has been sucked out, the valve is closed, new

salt placed in the bowl, and the capsule feed res-
tarted. This takes only 20 to 30 seconds.

If moisturised salt is used, the capsule feed must
be stopped and all the capsules removed from the
bowl whenever the machine stops operating for

ten minutes or more. If this is not done, the damp
salt will fuse to the capsules and will not be
removed by further tumbling or vibrating.

The hopper and the bowl are made of stainless
steel, and are removable for cleaning to prevent
product cross-contamination. Such cleaning is

required between different batches of the same
or different products, but not between drums of
the same batch. When used after filling, it is

manually stopped and started by a built-in switch,
but when used as part of an inspection line, a relay
in the inspection machine stops and starts the

cleaner at the end of a predetermined count or
whenever the operator manually stops the inspec-
tion machine.

Capsules are fed into the inspection machine
by a linear vibrating feeder consisting of a grooved

orientating plate that feeds capsules in single file
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into a 12-track grille slanting across-ca movingfcong
veyor belt. Since the grille guides the capsulefi ‘
an angle to the conveyor belt, they rotate? it
move past the operator, enabling the ‘entire «.a

 

 
sule to be seen. The operator sits in front’of.:the'=

grille to inspect the capsules, removing defective.
ones with a hand—held vacuum pick-up tube.,.—The=,
remainder are conveyed by the belt into thefcap:‘-

. sule counter. Built into the input feeder of this .
machine is a vacuum-operated hood that removes»
empty capsules and any loose dust, and the belt

itself is vacuum-cleaned by a brush and vacuum
connection located underneath it. ’

The rate at which capsules leave the capsule
cleaner and discharge directly into the inspection
section is set according to capsule size, capsule
quality, and the operator’s inspection rate. It
ranges from about 40000 capsules per hour for
size 0 to 70 000 capsules per hour for size 4. There

is a belt speed-control on the machine, a vibrator
control, and an on/off switch. This latter is used
by the operator to stop and start the cleaner/
polisher, the inspection machine, and the capsule
counter during operation. When the predeter-
mined count is reached, the counter automatically
stops the system.

All metal parts that come into contact with the
product are made of stainless steel, anodised alu-

minium, or are nickel-plated. The conveyor belt

is removable for washing, as is the grille. The only
change parts are the two grilles, each of which
accommodates three sizes of capsule. .

The final unit in the inspection system is a 12-
channel electronic pre-set counter. Capsules leav-
ing the inspection machine are conveyed through
the counter by a vibrating grooved pan which
aligns the capsules in 12 rows and feeds them

through the 12-channel electronic detector. Sig-
nals from the detector are fed through an electro-
nic system that counts the capsules and shuts off
the counter, the inspection machine, and cleaner/
polisher when the pre—selected count is reached.
These counts are manually selected, according to
capsule size and drum capacity, by means of a
rotary switch. The counter will count capsules

passing the detector whether they pass one or
twelve at a time. The counter has a six-digit visual

display counter that indicates the actual count at
all times. Its primary purpose is to enable non-
standard amounts of capsules to be counted.

The counter is designed so that if a detector

lamp fails, the system will stop, but the lamp can
be changed and the system restarted without losing

 

j 

S Mylan v. Qualicaps, |PR2017—OO203
QUALICAPS EX. 2001 — 202/326



Mylan v. Qualicaps, IPR2017-00203 
QUALICAPS EX. 2001 - 203/326

188 Capsule Handling Systems

the stored count. A reset button is provided to
clear and reset the counter when necessary. The

operator, using a switch on the inspection
machine, can stop the whole system, including the
counter, without the counter losing its stored
count. Mounted on the front panel are 12 small

lamps. As a capsule passes a particular detector,
its lamp momentarily blinks, as the capsule is
sensed. These lights are useful for quickly check-

ing the performance of the counter. Finally, a rate
meter and an associated rate-alarm signal are pro-

vided. The rate per hour can be read directly from
the rate meter, and the alarm circuit can be pre-set

so that a piercing audio alarm will sound at a count
rate slightly above the desired production rate.
This prevents the counter from being flooded with
capsules without the operator knowing it. Too
many capsules attempting to pass the detector will
‘piggyback’ and cause miscounts, and the alarm
is provided to alert the operator to this condition.

All parts in contact with the capsules are nickel-
or chrome-plated. The counter itself is built with
sophisticated but robust solid-state circuitry, pro-
viding extremely long life. Most of the critical cir-
cuitry is mounted on plug-in circuit boards, and
procedures exist for rapid trouble-shooting by
non-technical personnel for locating a defective
board and replacing it with a new one.

The following predetermined count settings are
provided for various capsule sizes: size 0, 65000;
size 1, 80000; size 2, 100000; size 3, 150000; size
4, 200000; size 5, 250000. Other counts, such as
those at the end ‘of a run or for special lots, can

be made by reading and recording numbers on
the built-in visual display counter. The counter
cannot run independently of the inspection
machine.

THE PERRY CCP/2 PQLISHER AND BFD/2
DESCAGGER ‘ . . '

These two machines (Perry Industries Inc.) may
be used as a combination unit or independently.

The polisher is a saltless cleaner, designed to
ensure the maximum cleaning of two problem

areas, the ends of the capsule and the ledge where
the cap forms a trap with the body. The descagger
removes all emptyshells and broken pieces of shell
before the cleaning and polishing operation. The
polisher is shown in Fig. 12.13 and incorporates
a two-stage process.

The first stage consists of a pre-cleaning section
to remove heavy deposits or the results of a capsule
opening and spilling its contents. The pre-cleaning

is followed by a final buffing operation to remove
any remaining dust. The system is variable in
speed, with two adjustments, and is designed as
a continuous—flow machine which can be operated
at the outlet of a filling machine or can be fed
from a belt or vibratory feed system.

The object ofpre-cleaning is to reduce contamin-
ation of the buffing medium and to extend the time
before changing or cleaning it is required. The pre-
cleaner also enhances the cleaning of the trap

areas. The pre-cleaner utilises a combination of
reduced pressure (partial vacuum), air propulsion,
and impact with a high-voltage screen. Each of
these brings about some cleaning, and in combina-
tion they remove between 85 and 95% of the dust.

In operation, capsules are fed into an input
chute and carried into an air jet which propels
the capsules and dust forward through a tube. At
the end of the short air path, the capsules hit a
stainless steel screen at a potential of 5000 volts.
The high voltage, the high-velocity air stream, and
the impact, cause dust to be released. The dust-

collection suction is applied behind the high-vol-
tage screen, accelerating particles of dust through
the screen and on to the dust collection system.
The combination of suction and air jet create a

negative pressure within the system from the input
chute to the output. The pre-cleaning system is

designed for easy dismantling and cleaning.
The capsules pass through the pre-cleaner and

drop from a chute into a rotating tube for final
cleaning and buffing. The stainless steel rotating
tube is fitted with a synthetic fabric liner to clean
and polish the capsules. The tube liner and the
entire tube assembly is quickly and easily
removed; changing a liner requires about two
minutes, and they are both washable for re-use,
and are long-lasting. This final buffing section has

two adjustments: a dial speed control adjustment,
and an angle adjustment.

The services that the system requires are,
besides electricity, clean air at about 60litres/
minute at 0.2 MPa for size 0 capsules, and a nega-
tive pressure equivalent to a vacuum cleaner,
approximately 1 metre water gauge, for dust col-
lection. There must be a negative pressure at both
the inlet and the outlet chutes.

CAPSULE-INSPECTING MACHINES FROM MG2

The mG2 model SC filled-capsule selecting
machine (see Chapter 10, Fig. 10.53), is designed
to process up to 100000 capsules per hour at the
ejection side of a capsule-filling machine, and it"

i
l
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Fig. 12.13 The Perry Model CCP/2 automatic capsule cleaner and polisher.

can be used in conjunction with the cleaning and
inspecting machine, also manufactured by mG2,
Fig. 12.14. The selecting machine removes capsule
fragments and open or empty capsules from the
filled capsules. It has two independently-driven
vibrating grooved plates, each controlled by "its
own rheostat; the capsules pass across one of them
and then the other, travelling in the grooves and

being propelled by the vibration. Loose powder,
dust, and capsule fragments are removed by suc-
tion. If several capsule sizes are to be selected,
the second vibrating plate is replaced. A static
charge eliminator can be fitted for neutralising the
charge onithe capsules.

The mG2 cleaning and inspecting machine,
model P1, is shown in Fig. 12.14 and is intended
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Fig. 12.14 The mG2 Model P1 capsule cleaning and inspecting machine.

for use with any capsule filling machine. Its func-
tion is to remove powder from the outside of cap-
sules, to polish them, and to detect broken or ill-
shaped capsules. The latter are manually selected
for removal through a suction nozzle. The machine
can handle over 100000 capsules per hour. For
a better performance; the machine can be linked
to the exit of the filled-capsule selecting machine
model SC. ‘.

Capsules are introduced into the hopper and
are conveyed on to twolambswool belts, where
powder is removed and the capsules are polished
by the relative movement of the belts. Capsules
are subsequently moved on to the inspection unit
where they can be checked by the operator as they
move downwards on rollers, passing over a lumi-
nous surface. The convenient height of the inspec-

tion unit and its oblique orientation enable the
operator to check and to remove faulty capsules
with the suction nozzle. ’ -

THE ELANCO Rorosonr CAPSULE-SORTING
MACHINE

This machine is available from Manesty Machines
Ltd under licence from Eli Lilly & Co. It can
remove the following defective items: uncapped
capsule bodies containing powder, uncapped
empty capsule bodies, loose capsule caps, unfilled
joined capsules, and loose powder.

The gentle conveying motion is produced by a
crank and rod mechanism. The crank is driven

by a variable speed motor which allows the output
rate to be set for optimum sorting. The capsules
travel through three sections (Fig. 12.15): powder

separation (A), dual-plate sorter (B), and vacuum
pick-up (C).

The powder-separation screen removes and
contains the loose powder from unjoined capsules
and other sources. The dual-plate sorter allows
the joined capsules to pass, but removes the
unjoined caps and bodies. The vacuum pick-up
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Fig. 12.15 The three sections on the‘ Elanco Rotosort capsule-sorting machine. A, powder separation; B, dual-plate sorter;
C, vacuum pick-up.

r

removes joined capsules which are empty or con-
tain very little powder. A removable empty-cap-
sule catch-basket is located in the vacuum line.

All contact parts of the machine are washable and
are made of aluminium alloy, stainless steel, or
polyurethane. It is a compact automatic unit

requiring only one operator.

ZANASI CAPSULE SORTERS

The Zanasi DS/71 capsule selection device
(Fig. 12.16) removes empty capsules, partially-
filled capsules, and bodies or caps from amongst

the filled capsules on ejection from the filling
machine. It has no moving parts. The capsules are
balanced on a fluidised bed and the difference in

weight between empty and filled capsules enables
separation to take place. Excess dust on the cap-
sule surface is removed. Generally the only main-

tenance required is the periodic cleaning of the
filter.

The Zanasi empty-capsule preselector, model
L/34, has been designed to prevent faulty capsules
from obstructing the feed channels of any capsule
filler. It is illustrated in Fig. 12.17. It does not
eliminate capsules with every kind of fault, but
only those whose diameter is different from the

norm. The channels of the feed plate of the L/34
machine are the same as those mounted in all the

capsule fillers made by Zanasi Nigris. .

The empty capsules contained in the feed hop-
per pass into the channels of the feed plate, by
the continuous vibratory motion of the hopper
towards the plate. If the capsules are of the size
intended for the filling machine and if their cylin-
drical section is not deformed, they will pass
through the plate channels under gravity and will

fall into the “underlying collecting funnel, which
will discharge them into the buckets of the con-
veyor.

Any fault in the cylindrical section of the
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Fig. 12.16 The Zanasi DS/71 capsule selection device.

3.
» . __
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capsule, which would cause it to obstruct the feed
channels of the capsule filler, will only cause the
blocking of one ofthe plate channels of the L/34
machine, which is much easier to clear. The opera-
tor checks the plate and removes the faulty cap-
sules, thus keeping the feed channels clear.

Banding and Sealing of Capsules

The sealing of capsules has several advantages.
It can ensure that filled capsules do not open,.there-
by releasing powder, it can protect the contents

 

against the atmosphere to some degree, and can
protect against substitution. The main methods of

sealing capsules are banding with gelatin, sealing
the overlapping section of the capsule, and spot
welding the gelatin.

Until the early 1980s the increased use of self-
locking capsules had largely eliminated the use of
banding machines for sealing the two halves of
the hard gelatin capsule. In recent years interest
in banding and sealing has grown following some
cases of deliberate contamination of paracetamol
capsules in the U.S.A. Sealing of a self-locking
capsule provides a product that is virtually tamper
proof. Sealing has also become more important
for use with liquigl or semisolid formulations to
avoid leakage and to contain substances with a
strong odour.

For many years, Parke, Davis have used a band

of gelatin (which may be coloured) around their
capsules as an identification, under the trade—mark

Kap-Seal.

Banding capsules is a time-consuming and
messy operation, but it is 100% effective. Where

Zanasi equipment is used, the filled capsules are
transferred directly from the filler into the banding
unit. Here the capsules are fed into a revolving
plate and onto the banding station. The gelatin
solution is contained in a heated tank underneath

the plate holding the capsules. Banding wheels
rotate half immersed in the gelatin solution and
take up a quantity of gelatin which is deposited
around the junction of the gelatin capsule. The
width and thickness of the band may be adjusted.
The turntable then deposits the capsule in the
cradles of a drying chamber through which a cur-
rent of cold air is blown. The capsules remain in the
cradles long enough to ensure complete drying of
the gelatin. Other polymers may be used in place
of the gelatin, e. g. cellulose acetate phthalate in
a suitable solvent such as methyl ethyl ketone.

More recently, the Capsugel division of Parke,
Davis have introduced a sealing process under the
trademark Licaps, and Elanco Qualicaps have
introduced the Qualiseal process, which is eflec—
tively a refinement of the older banding process.

The Licaps process has three stages which
ensure that the contact areas of the cap and body
are thermally bonded by using ‘a solution, such

as water and alcohol, which lowers the melting
point of gelatin. Capillary action ensures that in

stage 1 the solution is uniformly distributed in the

area of overlap between the cap and body. In stage
2 the excess liquid is removed by draining and air

W"!
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Fig. 12.17 The Zanasi Model L/34 empty-capsule preselector.
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drying of the capsule. Stage 3 strengthens the bond

between the cap and body by heating in a fluidised
bed. A laboratory model is described by Withered

(1986) for sealing 16 capsules, and this model dup-
licates the cycle time of the production equipment
for which outputs of up to 150 000 capsules per
hour are claimed.

Elanco Qualicaps have developed and improved
the gelatin banding process to seal the open edge
of the cap to the body of filled capsules in the
Qualiseal process.

The process consists of applying two bands of

gelatin onto the open edge of the cap and body
sequentially. This eliminates any imperfections
such as air bubbles, an uneven band, or a discon-

tinuous band and generally ensures a stronger seal
than one thick application. Capsule seals are then
dried using filtered air at 25° and 50% RH. The
advantage of this method is the use of an aqueous
solution of gelatin, which does not introduce any
new material or solvent into the process.

There are three stages to the Qualiseal process.

In stage 1, the filled capsules from a storage hopper
are passed through the feed roller, the rectifier

roller, and the transfer roller, and fed continuously
into the pockets of the conveyor belt slats. In stage

2, the capsules are positioned uniformly in the slat
pockets regardless of the joined length of the
capsule, and "sealed once around their circumfer-
ence while being rotated by the roller of the first

sealing unit. The second seal is applied by the
second sealing unit in a similar manner to the first.
The sealing solutions are maintained under con-

stant conditions by circulating water at a thermos-
tatically controlled temperature through the
jackets of the holding tanks. In stage 3, the sealed
capsules are transferred by carriers from the con-
veyor belt to the drying unit, where filtered air
is used to dry the gelatin seals.

Laboratory equipment is available with an out-
put of 100 capsules per hour, and production
equipment with an output of 80000-100000 cap-
sules per hour.

In addition to these two methods there is a

process for ultrasonic welding which uses high-
frequency sound waves as an energy source to
generate heat for fusing body and cap together.

References

Capsuge1Ne_wsheet, BAS-124-UK; 1984.
Demorest, R. L., Pharm. Technol. , 1980, 4(12), 41-44.
Withered, D. F., Pharm. Engng, 1986, 6(4), 22-23.

 
Mylan v. Qualicaps, |PR2017—OO203

QUALICAPS EX. 2001 — 209/326



Mylan v. Qualicaps, IPR2017-00203 
QUALICAPS EX. 2001 - 210/326

Chapter 13

Drug Release from Capsules
J. M. Newton

Concepts of,Bioavailability

After administration of an oral preparation, the
active substance is delivered to the site of pharma-

cological activity by a complex process which
involves solution of the drug in the gastro-intesti-
nal fluid, absorption, usually by passive difiusion
across the membrane of the gastro-intestinal wall

into the capillary blood supply, and distribution
via the portal circulation to the systemic circula-
tion and the site of action. The dissolution of the

drug at the site of absorption is frequently, though
not always, the rate-limiting factor in the distribu-
tion process. It has been established that the for-
mulation of the dosage form and the physico-
chemical characteristics of the drug may have a
marked influence on the dissolution process and

hence on the pharmacological performance of the
drug. The rate at which, and the extent to which,
the active ingredient is delivered to the circulation
is referred to as the bioavailability. ~

To evaluate the performance of a formulated
product, the bioavailability can be assessed by
measuring the concentration of the drug in plasma
or serum over a period of time after adminis-
tration. The variation in the plasma concentration

with time gives an indication of the amount and
rate of absorption of the drug. Increasing the rate
of absorption will increase the peak concentration,
and decrease the time taken to reach it, but will

not change the total area under the plasma con-
centration-time curve (total amount absorbed).
Changing the extent of the absorption will change
both the peakrheight and the total area under the
curve.

Alternatively, the rate and extent of urinary
excretion of the drug or its metabolites can be mea-
sured.

Another approach, which is less time-consum-
ing, is to use in vitro tests which attempt to simu-
late the in vivo performance of the dosage form.

Such tests are based on the ability of the dosage

195

form to disintegrate in a fluid under given condi-
tions (disintegration test), or upon the amount of
drug that is released into solution in a specified
fluid under given conditions (dissolution test).
These tests are used in official standards for certain

preparations in the B.P. and the U. S. P. Dissolu-
tion tests provide reproducible conditions for the
solution process and can indicate the way in which
formulation variablesinfluence the solution rate

process. However, some caution is necessary in
the interpretation of in vitro tests in terms of in
vivo performance as they do not always correlate.

No single test procedure has been devised which
can simulate accurately what happens to a dosage
form after administration, mainly because indivi-

duals vary in their responses. The apparent simpli-
city of capsule formulations as a blend of powders
which will be readily available for dissolution pro-
motes the belief that hard gelatin capsules are a

readily bioavailable oral dosage form.
However, evidence that capsule formulations

may be subject to problems of bioavailability can
be obtained by comparison of the plasma concen-
tration-time curve with that of other preparations

containing the drug. These may be other commer-
cial products, such as capsules or tablets, which
have been found to be clinically acceptable. Alter-

natively, an intravenous injection or other type
of preparation such as a solution or a suspension
may be used as a reference. -

Comparison with an intravenous injection will
give a measure of the absolute bioavailability
because it eliminates the absorptive phase. Com-

parison with other types of preparation only indi-
cates the relative bioavailability of the formu-
lation.

A solution of the drug is considered to be the
most useful oral reference preparation as it elimi-
nates the dissolution phase. Hence, comparison
with a solution should indicate whether dissolution

is the rate-limiting factor.
Intravenous injections and solutions may not be
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feasible for insoluble drugs, yet these are the ones

that are more likely to give rise to bioavailability

problems. Solutions in non-aqueous polar solvents
or in oils may offer an alternative as reference for-
mulations for such drugs.

A drug which is clinically effective over a wide
range of blood concentrations would provide pro-
ducts which may not differ significantly in bioavail-

ability. However, if there is a narrow range
between the minimum therapeutic concentration
and the minimum toxic concentration, then

changes in bioavailability may have serious clinical
consequences. For example, phenytoin has dose-
dependent elimination kinetics and a narrow ther-

apeutic range, and even small differences in bio-
availability may be hazardous. The earliest reports
(Eadie et al., 1968; Martin, 1968; Rail, 1968) indi-
cated that patients had shown the toxic effects of
phenytoin overdosage when the capsule formula-
tion of an established brand was changed. In this

particular example, the difficulty was shown to be
due to the substitution of lactose for calcium sul-

phate dihydrate as the excipient. Since then,
numerous studies of this drug have shown that dif-

ferent formulations may not be bioequivalent. The
bioavailability of phenytoin has been reviewed by

Neuvonen (1979).
Consideration of published papers should pro-

vide an answer to the question as to whether hard
gelatin capsules do present problems in terms of
ensuring bioequivalence. Unfortunately, individ-

» ual papers taken in isolation may provide conflict-
ing evidence. For example, Tannenbaum et al.
(1968) concluded that a commercial capsule for-
mulation of triamterene and hydrochlorothiazide

was less effectively absorbed than an experimen-
tally formulated tablet. Randolph et al. (1985),
however, found that a capsule formulation of the

same two drugs was bioequivalent to an aqueous
solution, suggesting that the capsule formulation
of the earlierstudy was probably not optimised.

Since many published papers lack details of for-
mulation, it is generally impossible to make an
accurate assessment of which formulation factors

are important. It is also important to realise that
reports of capsule formulations being less bioavail-
able than other preparations could be due to a
particular drug being poorly absorbed by the oral
route for various reasons. For example, Sasahara

et al. (1980) concluded that the relatively low ab-
solute bioavailability of levodopa in capsules is
probably due to first pass metabolism.

An alternative source of difference between the

various preparations of the same drug is the use
of non-optimum formulations in the comparison.

Wagner et al. (1966) provided clear evidence that
a capsule formulation of indoxole was inferior to
emulsion, soft gelatin capsule and suspension for-
mulations. Whether this was the best hard gelatin
capsule formulation cannot be judged from the

evidence available in the paper. Thus comparison
of capsules with other formulations must be
judged with caution.

Another factor to be considered in assessing the

comparison of formulations is the physiology of
the gastro-intestinal tract and its involvement in

drug absorption. For example, Stewart and others
(1979) compared an experimental capsule formu-
lation with a solution of riboflavine as a standard.

The higher urinary excretion observed after admin-

istration of capsule formulations could be asso-
ciated with the rapid transit of the solution past
the limited area of the intestine capable of absorb-
ing riboflavine.

Comparison of different capsule formulations of
the same drug should provide better evidence that
formulation needs to be considered to ensure com-

parable bioavailability of capsule formulations,
but even here caution must be used in interpre-
tation of some of the papers listed in the Bibliogra-
phy. In several instances conclusions are drawn
from poor in vivo experimental data, e.g. Brice

and Hammer (1969), where serum levels produced
by commercial formulations of oxytetracycline
were compared at only four time intervals, provid-
ing insufficient data for a reasonable pharmaco-
kinetic analysis.

The evidence of the papers contained in the Bib-
liography, while not being unequivocal, does lead
to the conclusion that it is necessary to consider

formulation to ensure an adequate in vivo perfor-
mance of certain drugs.

Formulation and the Release of Drugs from
Capsules

Because the release of drugs from hard gelatin
capsules can be influenced by the formulation, it
is important to consider the ways in which max-
imisation a1‘1d/or consistency of drug release can
be achieved. For this purpose, it is necessary to
understand the mechanism of absorption of the
drug to be formulated, and especially to know
which stage is the rate-controlling step in the pro-
cess. Much time can be wasted in attempting to
improve the formulation, in terms of drug release,

if this is only a minor aspect of the absorption
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process. In the present account, it will be assumed
that the drug is in the correct crystalline form;
there will be no consideration of the influence of

crystal structure,.nor the existence of solvates or
hydrates. '

An important feature of formulation is to ensure

that the capsule contains the correct, uniform dose
of the drug. The formulation will only exist as a
single-component system if the drugcompletely
and reproducibly fills the capsule volume. Small
dose levels of drug require prior blending with an
inert diluent. Similarly, larger doses can be
blended with a diluent if, by this addition, a greater
reproducibility of bulk volume can be achieved.

High-speed filling machines, which operate by pre-
forming a plug of powder prior to transferring it .
to the capsule, often involve a degree of consolida-
tion of the powder bed, and friction between this
plug and metal makes necessary the addition of
a powder/metal lubricant. Glidants may also be
needed to improve powder flow and ensure repro-
ducible bulk volume.

The work involved in studying formulation vari-

ables by in viva techniques is costly and time con-
suming, hence many studies involving formulation
factors use in vitro testing, particularly dissolution.
This makes two important assumptions: that disso-

lution is the rate-controlling step in the absorption
process, and that the particular in vitro dissolution
test reflects the in vivo performance of the formu-
lation. _

Unfortunately, these two restrictions are only

rarely assessed. Any deductions made from disso-
lution results should be used only as guidelines
to formulation, not as absolute values.

In order to ensure adequate bioavailability
"when formulating hard gelatin capsules, it is
necessary to consider various factors. These
include the solubility, particle size, and wettability
of the drug, together with the combination of pos-

sible additives, the filling process to be used, and
the requirement to produce a granulation. An
essential feature is to ensure that the capsule disin-
tegrates both in vitro and in vivo. Whilst the appli-
cation of the in vitro test may not be a conclusive
indicator of a bioavailable capsule formulation, a
capsule which does not disintegrate is very unlikely
to be effective. These factors will now be con-
sidered.

DRUG SOLUBILITY

Unless other factors dominate, the rate-control-

ling step in the absorption process is the rate at

Formulation and the Release of Drugs from Capsules 197

which the drug is transferred from the solid state

into solution. For a wide range of compounds, the
intrinsic rate of dissolution is directly proportional
to the solubility (Hamlin et al., 1965). Hence the
lower the. drug solubility, the lower will be the

rate of dissolution and so absorption. The com-
bined effects of drug solubility and of additives
within the capsule on the dissolution rate of a

range of drugs were studied by making measure-
ments at two levels (20 and 80%) of three diluents,
and in the presence or absence of magnesium
stearate and sodium lauryl sulphate (Newton and
Razzo, 1977a). There was a strong indication that
the rate was proportional to the logarithm of the

drug solubility (Fig. 13.1). Thus one can anticipate

100

PERCENTAGEOFCAPSULEDRUGCONTENTRELEASED
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LOG SOLUBIL/ITY OF DRUG (mg/litre)

Fig. 13.1. The influence of drug solubility on the in vitro release
of drugs from capsules.

problems when presenting drugs with low water
solubility in capsules. Blending of simple additives
did not overcome the formulation problems.

- PARTICLE SIZE

The standard method of increasing the rate of solu-
tion of a drug is to increase the surface area in
contact with the solvent by reducing the particle
size. However, the effectiveness of this method

‘ 
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will depend on the contact between liquid and
solid.

When nitrofurantoin, a relatively insoluble sub-
stance, was administered to rats in a hard gelatin

capsule, the proportion of the dose excreted in
the urine increased as the particle size was de-
creased (Fig. 13.2) (Paul et al., 1967). Capsules

32

Ra‘
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Fig. 13.2. The effect of particle size of orally-administered
nitrofurantoin on urinary excretion in rats.

e

containing sulphafurazole of mean particle size
1.7, 39, and 95 [mm were tested in dogs by Fincher
et al., (1965); the peak blood concentration
increased with decreasing particle size.

Results such as these for relatively water-insolu-

ble drugs make it appear that reduction of the par-
ticle size of the drug should solve the

bioavailability problems of capsules. However,

the opposite effect can occur. Capsules of ethina-
mate, a drug with a solubility of 1 in 400, were
tested for dissolution in vitro, using various parti-

cle sizes packed to give different porosities. For
equivalent packing densities as judged by porosity,
a greater drug release was obtained with the lar-

gest particle size fraction (Fig. 13.3) (Newton and
Rowley, 1970). This was because the powder bed
with smaller particle sizes was less permeable to
liquid. Similar effects were obtained with aspirin
(Newton and Bader, 1980).

When four different particle size fractions of the
same drug, <6, <10, <50 and <100 pm in size,
were administered in capsules to dogs, there was
no significant difference in absorption, but when

SD
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POROSITY OF POWDER BEE WITHIN THE CAPSULE

Fig. 13.3. The percentage of ethinamate released into solution
after 30 minutes from capsules containing different particle
size fractions packed to give different porosities.

0 251-420 um O 125—152}.l.m
:1 177—251|J.m x 66-76 pm
A 152-177 um V 8.3 pm

the powder was more closely classified to give bet-
ter-defined size ranges, namely between 6 and
12 um, and between 60 and 100 um, higher blood
concentrations resulted from the administration of

the capsules containing the larger particle size frac-
tion (Ljungberg and Otto, 1970). Ridolfo et al.
(1979) established that for capsules containing par-
ticles of 67 pm or 640 um mean equivalent dia-
meter of a relatively water-insoluble drug,

benoxaprofen, the capsules containing the smaller
size particles dissolved more rapidly and gave a
higher in vivo bioavailability, judged by plasma
concentration/time curves and urinary excretion.
The capsules, however, contained nearly twice as
much starch as drug. This could ensure water

penetration between the fine particles, and thus
adequate contact with their larger surface area.

Confirmation of this result was reported from the
same laboratories (Wolen et al., 1979). Again, the

drug was incorporated into a large quantity of
starch within the capsules.

WETTING

As discussed in the previous section, decreasing
the particle size of a drug, although it increases
the surface area for dissolution, does not necessar-

ily increase the dissolution rate because there may
be a reduction in the contact between the liquid
and the solid. This is particularly likely if the liquid
does not wet the solid. Whether a liquid will spread
over the surface of a solid is determined by the
relative values of the attraction of the molecules
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of the liquid for those of the surface, and of those

of the liquid molecules for each other. If the
former exceed the latter, spreading of the liquid
over the solid surface will occur. The ease of wet-

ting is best expressed by the contact angle between
the edge of the liquid meniscus and the solid sur-
face. A zero value implies ready and complete wet-

ting‘_of the solid by the liquid while a value of
180° would correspond to absolute non-wetting.
Water-insoluble drugs usually have a low affinity
for aqueous fluids, and hence have high values
of the contact angle, indicative of non-wetting
(Lerk et al., 1977). Similarly the addition of the
hydrophobic lubricant, magnesium stearate, can
also prevent wetting of powders and hence retard
dissolution. Wetting, as indicated by the liquid
penetration test of Studebaker and Snow (1955),-
and drug release as indicated by dissolution, have
been shown to correlate inversely. The interesting
behaviour of magnesium stearate is shown in Fig.

13.4 (Samyn and Jung, 1970).

100
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Fig. 13.4. The dissolution of dye from capsules containing lac-
tose (X), and capsules containing lactose with 2% (A) or 5%
(O) of magnesium stearate.

However, for more complex formulations, sys-

tems giving poor wetting do not necessarily give
poor dissolution (Fig. 13.5) (Rowley and Newton,
1970). Sodium lauryl sulphate dissolves with swel-
ling and it may retard penetration in the wetting
test, yet aid disruption of the capsule in the dissolu-
tion test. Most surfactants produced only small
increases in the dissolution rate of ethinamate in
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capsule formulations (Newton, 1972). A alt
tive method of increasing the wettabilitiy
sule formulation is to incorporate axhyd
material such as starch or lactose. Such add

may of course act by disintegration as well
ting, and their effectiveness is not reliably _ _,
closed by dissolution techniques (Newton, 1972).
Large proportions (up to 80%) of the diluent may
be needed to be effective and do not always guar-
antee complete drug release, especially of highly
insoluble drugs (Newton and Razzo, 1974).

The inability of physical mixing to ensure wet-
ting and drug release was confirmed by ‘mixing
hexobarbitone with hydroxymethyl or hydroxy-
ethyl cellulose, which failed to reduce the contact

angle or increase dissolution rate (Lerk et al.,

1978). However, by intimate mixing of the drug
with a solution of the hydrophilic material, fol-
lowed by drying to give minigranules, a reduction

in the contact angle and a marked improvement
in dissolution were achieved. The contact angles,
although reduced, remained relatively high, so

that the improved dissolution should perhaps be
attributed to the structure introduced by granula-
tion. Treating griseofulvin with hydroxypropyl cel-
lulose, by a similar process, improved the drug

release, as assessed by dissolution and urinary
excretion of the major metabolite (Fell et al.,
1978). As no measurements of contact angles were
reported, it could again be the granulation as well
as the wetting process which is involved in improv-
ing drug release. The same process has been shown
by Lerk et al. (1979) to improve the rate of absorp-
tion, relative to pure drug, when phenytoin cap-
sule formulations were administered to human

volunteers. The authors were able to show that

the process improved water uptake into the

powder plug, employing penetration tests. In vitro

dissolution tests were found to reflect the
improved liquid penetration, irrespective of the
presence of surfactant in the dissolution fluid.

GRANULATION

Granulation provides a method of assembling the

individual particles in a regular manner, as
opposed to the random aggregation which occurs

under the influence of the natural interparticulate
forces between small particles, and it is known
that granulation can increase the dissolution rate

of fine particles (Finholt et al., 1968). The techni-
que is applicable to capsule formulations (Newton
and Rowley, 1970). In this case a solvent is the
only binder, so there is no change in contact angle;
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Fig. l3.5.,A, the dissolution of a drug for four different capsule formulations. B, the liquid penetration test for the same
formulations.

III drug with 0.5% magnesium stearate
X drug with 0.5% magnesium stearate, 1% sodium lauryl sulphate, and 5% lactose
0 drug with 0.5% magnesium stearate, 1% sodium lauryl sulphate, and 20% lactose
A drug with 1% magnesium stearate, 1% sodium lauryl sulphate, and 50% lactose

only the particle arrangement is altered. The
improvement in dissolution rate is related to the
permeability of the structure produced (Fig. 13.6).

Z~O

in

3 PERMEABILIIVnfixio"
05‘I.ETHINAMATERELEASEDINTOSOLUTIONIN30MINUTES 

03 0-4 0-5 06 0-7 0-gPOROSITY OF POWDER BED WITHIN CAPSULE
AND PEMEABIUTY APPARATUS

Fig. 13.6. The dissolution of drug from capsules containing
crystals and granules of micronised ethinamate, packed to give
different porosities, compared with the liquid permeability of
beds of the same samples. ’

crystals, 251-420 p.m
------- -- granules, 251-420 urn

X dissolution

0 liquid permeability

Granulation appears to be an extremely beneficial
process in capsule formulation; it should improve
flow and uniformity of bulk density in addition
to assisting drug release.

DISINTEGRATION

Disintegration of the capsule into primary parti-

cles is a necessary requirement, especially for high-
dose drugs.

Deaggregation performance and serum level
have been shown to be related for four chloram-

phenicol capsule formulations (Aguiar et al.,
1968). Incorporation of twice the drug weight of
sodium bicarbonate into tetracycline capsules
ensured disruption of the capsule and improved
dissolution, (Nelson, 1960) but the incorporation
of an equal weight of citric acid did not affect the
drug release at all (O’Reilly and Nelson, 1961).
Improved drug release, as indicated by dissolution
testing, was claimed to follow the incorporation
of sodium starch glycolate (Primojel, a tablet dis-
integrant) into capsule formulations, but as no dis-
integration test results are reported, improved
drug release may also be a function of improved
wetting as well as of disintegration (Newton and
Rowley, 1975). This is also true of a comparison

of capsule disintegrants by dissolution testing
(Ryder and Thomas, 1977). A ranking order of
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4 starch glycolate (Primojel) > Nymcel > no disinte-
grant was established, and the results also sug-
gested that maize starch is not an effective

disintegrant.

To assess the in vivo disintegration of capsules,
Eckert (1967) used capsules filled with sodium
bicarbonate and determined the disintegration
time bythe change in pH of the gastric juice, mea-
sured by a radio-endoscope. ‘

Casey et al. (1976) reported the use of external
scintigraphy, using a gamma camera to estimate
the dispersion of a gamma-emitting isotope (99“‘Tc)
contained in capsule formulations. They found
that a more rapid disintegration occurred when
the capsule contents were soluble (6 minutes) than
when they were insoluble (30-40 minutes). Using
the same technique, Hunter et al. (1980) found
that the condition of the subjects was important.
Capsules containing resin beads labelled with
99"‘Tc provided little dispersion when administered
to fasting subjects, whereas after food the disper-
sion was more rapid and reflected in vitro disinteg-
ration times. A profile scanning technique was
used by Alpsten et al. (1979) to compare the in
vivo and in vitro disintegration of granule formula-
tions of aspirin labelled with “Cr. Subjects were
scanned with a movable detector whilst sitting in
a well-defined_position in an armchair within _a low-
activity laboratory. The disintegration times were
considerably longer in vivo for both formulations

than those obtained from in vitropdisintegration
tests.

COMBINATIONS or ADDITIVES

The presentation of drugs in hard gelatin capsules
is usually considered to be a relatively simple mat-
ter, but it is seldom possible to provide formula-
tions which meet the needs of filling machines
without resorting to a multicomponent system.
The added components, however, do not always
result in a’ simple additive effect on drug release
(Newton et al., 1971a and b; Newton and Razzo,

1974). The effect of changing the quantity of addi-
tives has been modelled for a single drug by fitting
a second-degree equation to relate capsule compo-
sition to dissolution (Newton and Razzo, 1977b).
Such a relationship is the simplest model that al-
lows the interactions between pairs of factors to
be represented. The results also include the
influence of formulation combinations on the fil-

ling performance, allowing the feasibility of filling
a particular combination of ingredients into the
capsule to be assessed.

~ ~- -~---E-~mnv«mv;w~ wm*-fl~‘ ' '
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CAPSULE FILLING

The method by which the capsules are filled is also
important. The available processes vary in com-
plexity, and hence the resultant powder-bed struc-
tures will be very different. For fine particles,
decreasing the porosity resulted in a decrease in

drug release (Newton and_Rowley, 1970). This
effect applied equally for capsules containing a
drug with 10 or 50 per cent of lactose (Newton,

‘ 1972). For more complex formulations, packing
seemed to be less important than other formula-
tion factors (Newton et al. , 1971b). Loose and tight
filling of capsules of cephalexin did not influence

serum levels (O’Callaghan et al., 1971), but it has
been claimed that a high salicylate plasma level
was obtained when the same quantity of aspirin
.and dibasic calcium phosphate was packed into
a smaller size shell (McGee et al. , 1970). It would
seem, however, desirable to ensure that the ingre-
dients are filled into a capsule in such a manner
as to allow rapid deaggregation of the particles,
which means that they should be filled with a mini-

mum of compression, or incorporate a disintegrant
which will ensure deaggregation.

Drug Release from Soft Gelatin Capsules

There are only a few drugs which are of the correct
consistency and dose level to form the total con-

tent of the capsule. Thus the vehicle used to pre-
sent the drug within the shell is important. .In
general, the system must have the correct rheolo-

gical characteristics to be handled by the filling
process, and must be compatible with the gelatin
shell. Water-immiscible oils are the most impor-
tant type of vehicle although water-miscible
polyethylene glycols and non-ionic surfactants
have also been used.

CAPSULES CONTAINING THE DRUG AS THE
MAJOR COMPONENT

Drugs which are oils or which are highly soluble
in oils can be readily presented as a unit dose in
a soft gelatin capsule, e.g. cod liver oil, clofibrate,

ethchlorvynol, and paramethadione. There
appears to be little published work establishing
the ‘absolute bioavailability’ of such drugs, and
indeed the low water solubility would present diffi-
culties for formulation of an intravenous prepar-
ation.

Taylor and Chasseaud (1977) compared the
bioavailability of clofibrate in a soft capsule with
that of calcium clofibrate in a hard gelatin capsule

: 
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formulation; the results indicated the bioequiva-
lence of the two formulations. In a later paper,

Taylor et al. (1978) compared the bioavailability
of a soft gelatin clofibrate capsule with that of a
film-coated tablet containing calcium clofibrate
and calcium carbonate (1 : 1 mixture), under con-

ditions approaching steady state. The results sug-
gested that the two formulations did not differ
significantly.

Fischler et al. (1973) compared soft gelatin cap—
sule formulations containing chlormethiazole base
with a tablet formulation containing chlormethia-

zole edisylate. They established that there was a
more rapidand complete absorption from the cap-
sules than from the tablets, due to drug forms of

different solubility. The addition of arachis oil to
the capsule formulation was found to result in a
further increase in the peak drug concentration.
As the dissolution rate was not improved by the
addition of arachis oil, the authors suggested that

a change in the absorptive conditions of the gastro-
intestinal tract might take place in the presence
of the arachis oil.

Angelucci et al. (1976) compared the bioavail-
ability of flufenamic acid formulated as hard or
soft gelatin capsules. The soft capsule contained
vegetable oil, hydrogenated vegetable oils, bees-
wax, and soya lecithin in addition to the drug.
Results using both dogs and humans indicated that
the soft gelatin formulation produced consistently
higher plasma concentration—time curves. '

CAPSULES CONTAINING THE DRUG AS 5 MINOR
COMPONENT

The solution of a drug in a solvent allows the use
of accurate methods to sub—divide the drug into

unit-dose systems. If the solubility of the drug is
high and the dose relatively low, it is possible to
contain the dose within the volume of a soft gelatin
capsule. Alternatively, the drug, especially if low-
dose, may be dispersed in a fluid to provide an
emulsion or a suspension. Such a dispersion must
have suitable rheological properties.

Water-immiscible oils, which are compatible

with the shell, provide only limited dissolving
power. There is also the question of whether the
drug is absorbed with the oily vehicle, an unlikely '
possibility, or has to transfer to the aqueous phase
before absorption can take place. Water-miscible
solvents which are compatible with the shell, e.g.

polyethylene glycols or non-ionic surfactants, have
solvent properties for a large range of drugs.

Mallis et al. (1975) administered soft gelatin cap-
sules containing 0.2 mg of digoxin dissolved in

polyethylene glycol and propylene glycol and com-
pared them with a rapidly dissolving tablet con-
taining 0.2 mg and two commercially available
tablets containing 0.25 mg, in a single- and a multi-
ple-dose study. Serum-digoxin concentrations
achieved with the capsules were similar to those
obtained with both the 0.25 mg tablets, and better
than those achieved with the 0.2 mg tablets. The

time to achieve peak concentration was equivalent
for all four preparations, but the area under the
curve was significantly greater for the capsules
than for the equivalent dose of a rapidly-dissolving
tablet, and equivalent to that achieved with the
0.25 mg tablets. There were no significant differ-
ences between any formulations in the serum con-
centrations on the 2nd, 8th or 10th days, nor in

the steady-state urinary excretion.
In a second study, the capsules were compared

with a solution of the capsule contents and with
a commercially available elixir; results indicated
that the mean area under the serum concentration-

time curve was greater for the capsule than for
either of the two liquids. The mean time to reach
peak concentration was similar for all three prep‘-
arations. These results imply that presenting the
drug in a capsule has a beneficial influence on bio-
availability, possibly due to changes in the rate
of movement within the gastro-intestinal tract.

Marcus et al. (1976) compared the bioavailabi-
lity of a soft gelatin capsule of digoxin (in ethanol,
water, propylene glycol, and polyethylene glycol
400) with an oral alcoholic solution and a standard
commercial tablet, relative to an intravenous solu-

tion (0.25 mg/ml in 40% propylene glycol, 10%
ethanol, 0.3% sodium phosphate, and 0.08%
anhydrous citric acid). The intravenous infusion
was administered over 1 hour and 3 hours. The

serum concentration peaked at 5 ng/ml at the end
of the 1-hour infusion, and at 3.5 ng/ml after the
second hour of the 3-hour infusion. The 6-day

urinary excretion after the 3-hour infusion was
21% more than for the same dose given over 1

hour. Hence, the assessment of the absolute bio-

availability will be affected by the choice of infu-
sion rate. In general, the soft gelatin capsule had
the highest level of bioavailability.

Lindenbaum (1977) compared a soft gelatin cap-
sule formulation of digoxin (in polyethylene glycol
400, ethanol, water, and propylene glycol) with
an equivalent dose in 10% aqueous ethanol, and
with a tablet formulation. It was established that
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the area under the serum concentration-time

curve, and the 6-day cumulative urinary excretion,

were greater after administration of the capsule
than for the other two formulations.

Wagner et al. (1979) compared the in viva bio- .

availability of four commercial soft capsule formu-
lations of digoxin, but no details of formulation
were given. There were no significant differences

in the amount of digoxin absorbed from each for-
mulation, as judged -by urinary excretion or area

under the plasma concentration-time curve. There
were significant differences in the time to reach
peak plasma concentration, in the in vitro ‘burst
time’, and in the time required to release 50 or
85% of digoxin in a dissolution test.

The possible involvement of the shell in the
absorption process can present problems if the
shell characteristics change on storage. Johnson

et al. (1977) studied freshly-prepared digoxin cap-
sules and capsules which had been stored at 5°
and 37° for 10 months. There was some evidence

that storage delayed the onset of peak plasma con-
centrations but there was no evidence that the

extent of absorption was reduced.
Further indications of the enhanced bioavail-

ability of digoxin when presented as soft gelatin
capsules come from papers reporting the admin-
istration of commercially available formulations,
e.g. Binnion (1976), Longhini et al. (1977),
O’Grady et al. (1978) and Alvisi et al. (1979).
Padeletti and Brat (1978), however, compared

equivalent doses of commercially available soft
capsules and tablets and reported that they were

bioequivalent.
The use of polyhydric alcohols with non-ionic

surfactants to provide solutions or dispersions in
soft gelatin capsules was proposed as a method
of improving the bioavailability of water-insoluble
drugs by Horn and Miskel (1970). The suggestion
was based on the in vitro dissolution performance
of soft gelatin capsules of dicoumarol, stilboestrol,
digitoxin, ethinyloestradiol, hydrocortisone, phe-

nobarbitone, phenylbutazone, propylthiouracil,
and sulphadiazine. In all cases, the drug appeared

in solution at least as quickly and often at a faster
rate from capsules than from commercial tablets.

However, an improvement in bioavailability
with this type of formulation does not always
occur. Albert et al. (1974) found that soft capsule
formulations of paracetamol and nitrofurantoin
containing surfactants were only equivalent in
bioavailability and not superior to commercial tab-
lets. Gundert-Remy et al. (1975a) found that soft

References 203

capsule formulations of diphenhydramine hydro-
chloride based on polyethylene glycol and surfac-
tants were no more bioavailable than commercial

sugar-coated tablets or hard capsule formulations.

When the same drug was presented in soft capsule
formulations in oil/wax surfactant mixtures, no
reduction in bioavailability occurred. Similarly,
oil/wax surfactant formulations of phenobarbi-
tone were found to be bioequivalent to tablet for-

mulations (Gundert-Remy et al. , 1975b). In these
latter cases, the drugs were relatively water-solu-

ble and the rate of drug release could be, retarded
by the presence of oil.

Further indications of the improved bioavailabi-

lity of soft capsules come from the work of Fuccella
et al. (1977) and Fuccella (1979), although no
details of formulation are given. Comparison of‘
commercial hard and soft capsules of temazepam

in a single-dose study established that the soft cap-
sule produced faster absorption, with earlier and

higher peak plasma concentrations. However,
there was no difference in the relative bioavailabi-

lity as judged by the total area under the plasma
concentration-time curve.

Liquid Filling of Hard Gelatin Capsules

Walker et al. (1980) have described a method
whereby molten and thixotropic formulations can
be filled into hard capsules on a conventional fill-
ing machine. Such a process allows all the advan-
tages previously claimed for soft gelatin

preparations such as the use of an accurate liquid
feed, and the inclusion of polyethylene glycols and
surfactants to improve the bioavailability of highly
water-soluble drugs. Similarly, formulations con-
taining waxes, which retard drug release, can be

filled into hard capsules by this process, e. g. Fran-
cois et al. (1983). Thus the formulation techniques
for both hard and soft capsules are now similar,

and this widens the scope for controlling the
release of drugs from capsule formulations and
the range of dosage forms available.
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Bibliography of Capsules
B. E. Jones and J. M. Newton

The compilation of this bibliography was started
in 1968 as a means of providing a literature source
similar to that provided by Evans and Train in
their ‘Bibliography of the tabletting of medicinal
substances’ (Pharmaceutical Press, 1963). The aim
was to cover the literature on hard and soft cap-
sules, because information sources were few or

non-existent. Although capsules have a long his-
tory, the number of references to them from

before the 1950s is very small. This bibliography
contains mainly those published since 1960
(although there are some from before that date).
Earlier references will be found in Chapters 1 and
8. References have been added to the bibliography
up to the second half of 1986.

A decimal classification system was devised to
bring together similar references and make their
information more accessible. The work is divided
into four main sections:

1. Historical and General
2. Gelatin

3. Capsule Practice and Manufacture
4. Drug Availability from Capsules.

The main sections are further sub-divided into 103
smaller sets of information as shown in the Classifi-
cation below.

Arrangement |
The references within each subsection are arranged

1. chronologically by year of appearance,
2. alphabetically by first author within each

i .3. alphabetically by title of journal within each
year for the same author, '

4. numerically by volume within each year, and
5. numerically by page within each volume.

The journal (or book) reference and the title of A

the paper are followed, in smaller print, by a simple
keyword abstract which has the information

arranged in the following fashion:

1. The dosage forms described, except where
the items appear in a section specific to
either hard or soft gelatin capsules. This is
followed by a colon.

2. A series of keywords or phrases separated
by semicolons and commas and arranged
in the order:

(a) the drug name,

(b) for in vivo studies the sample in which
drug level was measured, i.e. plasma,
urine, etc. ,

(c) the remainder of the information in
alphabetical order.

3. If the reference appears in more than one
subsection, the number(s) of the other sub-
section(s) in which it is included are listed

at the end. For these entries, keywords or
phrases are not repeated in each entry and
onlyappearwhenrelevanttothesubsections.

Only the major subjects included in this bibliogra-
phy have been indexed. Once the user becomes

familiar with the classification headings set out
below it should become a simple matter to locate

year, the relevant references.

CLASSIFICATION

1 Historical and General 2 Gelatin

- . 2.1 Official Standards1.1 H 1

- ‘St°“°a 2.2 Gelatin Testing
1-2 Books 2.3 Gelatin Manufacture and Applications
1.3 Miscellaneous Applications 2.4 Gelatin Substitutes
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3 Capsule Practice and Manufacture

3.1 Capsule Practice

3.2 Capsules, Hard Gelatin
3.2.1 General References

3.2.2 Manufacture of Hard Capsules

. .2.1 Capsule Shells
2.2 ‘Ancillary Manufacturing Processes

.3 Filling Hard Capsules

.3.1 Small Scale Filling

.3.2 Industrial Scale Filling of Hard Capsules
3 3 Instrumented Machines, Physical Analy-

SIS

4 Filling Semi-solids into Hard Capsules
.5 Self-locking Capsules
6
7

2
2

2
2
2

2

2
2

2 Sealing Hard Capsules
2 Cleaning Hard Capsules

.2. Formulation of Contents of Hard Capsules

.2. .1 Dry Solids

.2. .2 Formulation of Semi-solids

3
3
3
3
3
3
3
3

Capsules, Soft Gelatin
1 General References

.2 Manufacturing and Filling Soft Capsules
. .2.1 Seamed Capsules
. .2.2 Seamless Capsules

.3 Formulation of Soft Capsules

. .3.1 Capsule Shells '

. .3.2 Formulation of Contents of Soft Cap-
sules

33.3.3.3 Protective Coatings for Soft Capsules

3.4 Capsules, Enteric
3.4.1 Gastric Resistant Shells

3.4.2 Coatings for Enteric Capsules
3.4.2.1 General References

4.2.2 Formaldehyde Treatment of Capsules
2.3 Natural Coatings for Enteric Capsules

2.4 Synthetic Coatings for Enteric Capsules

- Capsules, Non-oral
1 Inhalation Capsules

.2 Rectal and Vaginal Capsules

3.
3.4.
3.4.

3.5
3.5.
3.5

3 6 Packaging of Capsules
3.6.1 Unit-dose Packaging
3.6.2 Bulk Packaging

3.7 Capsule Standards
3.7

3.7.

3.8
3.8.

.1 General References"

2 Offical Standards

Properties of Capsules
1 General References

4:4: l\>l\)

Properties of Capsule Shells
.1 Colouring Agents .
.2 Moisture Content of Shell

.3 Physical Properties of Shells

.4 Physical Specifications of Shells
Properties of Capsule Products

Uniformity of Content
Identification of Products

Microbiology of Capsule Products
Moisture Content of Capsule Products
Physical Properties of Capsule Products
Uniformity of Weight

Storage of Capsules

®www@®w®¢www®psgnpsgupauatnbswtxntxswixa\1oxuu4>-uo’i~.>i——x
Drug Availability from Capsules

4.1 Reviews

4.2 Drug Availability in vitro
4.2.1 Reviews

4.2.2 Disintegration
4.2.2.1 Standard Capsules
4.2.2.2 Disintegration of Enteric Capsules
4.2.3 Dissolution

General References

Comparative Dissolution of Dosage

Forms I
3 3 Comparative Dissolution of Products
3 4 Dissolution and Formulation

.3.5 Dissolution of Enteric Capsules

.3.6 Dissolution of Slow-release Capsules
3 7

3 8
4

.3.

.3. l\.))—‘

Dissolution Methodology
. Dissolution and Storage

Disintegration/Dissolution Correlation

1 General References

.2‘ Comparison of Dosage Forms

.2.1 Comparison with Solid Preparations

.2.2 Comparison with Liquid Preparations
2
2
2

. .3 Comparison with Injections

. .4 Comparison with Rectal Preparations

. .5 Comparison with Multiple Dosage
Forms

. .3 Comparison of Capsule Products

. .4 Effect of Formulation on Absorption

. .5 Availability from Enteric Capsules

2
2
2
2
2
2

2

.3 Drug Availability in Animals
3
3
3
3
3
3
3

4>4>4=4>4>.4=.4>4>.4>.4>.4>.4>.4>.4>.4>
. .1 Reviews
. .2 General

Humans

4.4.3 Intestinal Performance

4.4.4 Comparison of Dosage Forms in Humans
4.4.4.1 Comparison with Solid Preparations

3
3
3

.4 Drug Availability in Humans
4
4 References, Availability in

Mylan v. Qualicaps, |PR2017—OO203

QUALICAPS EX. 2001 — 221/326



Mylan v. Qualicaps, IPR2017-00203 
QUALICAPS EX. 2001 - 222/326

4.4.4.2 Comparison with Liquid Preparations
4.4.4.3 Comparison with Injections
4.4.4.4 Comparison of Oral and Rectal Routes

4.4.4.5 Comparison with Multiple Dosage
Forms

4.4.4.6 Comparison of Inhalation Capsules and
Aerosols

4.4.5 Comparison of Capsule Products
4.4.6 Effect of Formulation on Absorption
4.4.6.1 Solid Preparations .
4.4.6.2 Semi-solid Preparations
4.4.7 Availability from Controlled Release

Products

4.4.7.1 Enteric Capsules
4.4.7.2 Slow-release Capsules

4.4.8 Effect of Physiological Factors on Avail-
ability

4.4.9 Effect of Psychological Factors on Avail-
ability

4.5 DrugAvailability, in vitroin vivo Correlation
4.5. 1 General References

1 Historical and General

1.1 Historical

Alpers, W.C., Am. J. Pharm. , 1896, 68, 481—94

Gelatin Capsules .

capsules, hard and soft gelatin: filling, hard gelatin, powders
and pill masses, manual device; manufacture, hard and soft,
history

Wilkie, W., Bull. Pharm., Detroit, 1913, 27, 382—4.

The manufacture of gelatin capsules
capsules, hard and soft gelatin: manufacturing method, hard
gelatin capsules

Feldhaus, F.M. , Dt. ApothZtg, 1954, 94, 321

On the history of medical capsules (in German)
capsules, hard and soft gelatin: review

Griffenhagen, G. , J. Am. pharm. Ass., pract. Pharm.
Edn, 1956, 17, 810-13

Tools oftheapothecary. 10. lozenges, tablets and capsules

capsules, hard gelatin, lozenges, pastilles and tablets: filling,
small scale; manufacture, small scale

Stadler, L.B., J. Am. pharm. Ass., pract. Pharm. Edn-,
1959,20, 723-4

The gelatin capsule _
capsules, hard gelatin: manufacture, industrial scale

_Jones, B.E. and Turner, T.D., Pharm. .l., 1974, 213,
614~17

A century of commercial hard gelatin capsules
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Disintegration and Performance , V —

Comparison of Dosage Forms, in” rit‘
in viva "

.1: Comparison with Solid Preparationsd I it L.

.2 Comparison with Liquid Preparations 7

.3 Comparison with Injections

.4 Comparison with Rectal Preparations

.5 Comparison with Multiple Dosage Forms
Comparison of Capsule Products
Effect of Formulation ‘

_4>4> into

Controlled Release Products

1 Enteric Capsules

.3

.3

.3

.3

.3

.4

.5

.6

.6

.6 2 Slow-release Capsules

Investigational Drug Administration

Comparison of Drugs
Drug, Clinical Effects
Drug, Formulation Effects
Drug Metabolism

Pharmacokinetic Analysis
Methods of Administration to Animals

Diagnostic Tests
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capsules, hard gelatin: enteric capsules; manufacture, indus-
trial scale

Jones, B.E., M & B pharm. Bull, 1980,27, 76-80

The hard gelatin capsule, a modern dosage form

capsules, hard gelatin: colorants; enteric capsules; filling, indus-
trial scale, self-locking capsules; manufacture, industrial scale

1.2 Books

Lee, C0,, The Ofiicial Preparations of Pharmacy, 2nd
Edn, St. Louis, C.V. Mosby Company, 1953, pp. 400-12

Capsules

Lyman, R.A. and Sprowls, J.B., Textbook of Pharma-
ceutical Compounding and Dispensing, 2nd Edn, Phila-
delphia, J .B. Lippincott Company, 1955, pp. 58-67

Capsules

Kern, W., Hagers Handbuchen der Pharmazeutischen
Praxis, 2nd Suppl., Vol. 1, Berlin, Springer-Verlag,
1958, pp. 806-36

Capsulae gelatinosae (in German)

Miinzel, K., Biichi, J. and Schultz, O.-E., Galenisches
Praktikum, Stuttgart, Wissenschaftliche Verlagsgesells-
chaft mbH, 1959, pp. 501-5

Capsules (in German)

Czetsch-Lindenwald, H. and Fahrig, W. , Arzneikapseln,
Aulendorf i. Wiirtt, Editio Cantor, 1962 (in German)

Fishburn, A.G. , An Introduction to Pharmaceutical For-
mulation, London, Pergamon Press, 1965, pp. 90-3
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Capsules

Jenkins, G.L., Sperandio, G.L. and Latiolais, C.J.,
Clinical Pharmacy: A Text for Dispensing Pharmacy,
New York, McGraw-Hill, 1966, pp. 69-79

Capsules _

Sprowls, J .B. and Beal, H.M., American Pharmacy,
an Introduction to Pharmaceutical Technics and Dosage
Forms, 6th Edn, Philadelphia, J .B. Lippincott Com-
pany, 1966, pp.'348-59

Capsules

Guichard, C., Elements de Technologie Pharmaceuti-
que, Editions Médicales Flammarion, 1967, pp. 342-51

Capsules (in French)

Prista, L., Noguiera and Alves, A. Correia, Técnica
Farmacéutica a Farmacia Galénica, Lisbon, Fundacao

Calouste Gulbenkian, 1967, pp. 950-94

Capsules (in Portugese)

Mangeot, A. and Poisson, J., Notions de Pharmacie
Galénique, Paris, Masson et Cie, 1968, pp. 112-14

Capsules (in French)

Sandell, E. , Pharmaceutics, Galenical Pharmacy, Stock-
holm, Boktrycheri AB Thule, 1968, pp. 272-9

Capsules

Parrott, E.L., Pharmaceutical Technology, Fundamen-
tal Pharmaceutics, Minneapolis, Burgess Publishing
Company, 1970, pp. 66-9

Capsules

Geggil, S. and Geggil, T. , Galenik Farmasiye Baglangic,
Istanbul, Yoriik Matbaasi, 1972, pp. 296-300

Capsules (in Turkish)

Gstirner, F., Einfiihrung in die Verfahrenstechnik der
Arzneiformung, Stuttgart, Wissenschaftliche Verlags-
gesellschaft mbH, 1972, pp. 177-84

Capsules (in German).

Gutcho, M., Capsule Technology and Microencapsula-
tion, New Jersey, Noyes Data Corporation, 1972
Patents ~

Le Hir, A. , Abrége’ de Pharmacie Galénique, Paris, Mas-
son et Cie, 1974, pp. 231-42

Capsules (in French)

Sprowl’s American Pharmacy, Dittert, L.W. (Ed.), 7th
Edn, Philadelphia, J.B. Lippincott Company, 1974,
pp.318-43

Capsules

Cooper and Gunn’s Dispensing for Pharmaceutical Stu-

dents, Carter, S.J. (Ed.), 12th Edn, London. Pitman
Medical, 1975, pp. 182-6

Capsules

Dispensing ofMedication, Hoover, J .E.', 8th Edn, Penn-
sylvania, Mack Publishing Company, 1976, pp. 85-97

Capsules

Lachman, L., Lieberman, H.A. and Kanig, J .L.,
Theory and Practice of Industrial Pharmacy, 2nd Edn,

Philadelphia, Lea & Febiger, 1976, pp. 398-438
Capsules

Bentley’s Textbook of Pharmaceutics, Rawlins, E.A.
(Ed.), 8th Edn, London, Bailliere Tindall, 1977,

' pp. 310-14 and 339-40

Capsules

Wailes, R.A., Ethical Tablet and Capsule Handbook,
Sydney, Australia, PVP Publications, 1980

Capsules and Tablets: colour and markings

The Capsule, Basics, Technology and Biopharmacy, a
Modern Dosage Form (in German), Fahrig, W. and
Hofer, U., (Eds), Stuttgart, Wissenschaftliche Verlags-
gesellschaft mbH, 1983

Reports from symposium ‘The capsule in the pharmacy
and in industry’, 27th APV annual congress, 1981,
Braunschweig, FRG (in German)

Remington’s Pharmaceutical Sciences, Gennaro, A.R.
(Ed.), 17th Edn, Pennsylvania, Mack Printing Com-
pany, 1985, pp. 1625-31

Capsules

1.3 Miscellaneous Applications

Natale, F. and Arrivabene, G., Scienza Aliment., 1967,
13(3), 45-7

The use of gelatin capsule trimmings to augment the
protein ration of livestock (in Italian)

capsules, hard gelatin: animal feedstuffs, protein source; gela-
tin, amino acid composition; manufacture, gelatin waste

McGeer, E.G., Analyt. Biochem., 1970, 35, 300-1

Gelatin capsules as disposable wells for “CO2 absorption

capsules, hard gelatin: carbon dioxide, radioactive isotope;
assays, glutamic decarboxylase; assays, reproducibility; cap-
sule, use as container

Maddox, V.H., assigned to Parke, Davis & Co., U.S.
Patent 3 620 759, 1971

Food capsule
capsules, hard gelatin: capsule shells, perforated wall; capsule
contents, soluble food extract

Borgmann, G., French Patent 2 155 286, 1973, through
DerwentAccession No. 404130-B, 1972

Gelatin capsule for oral administration

capsules, hard and soft gelatin and pills: coating soluble in
saliva; coating materials for flavour and taste
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Controulis, J., Larsen, K.N. and Wheeler, L.M.,
assigned to Parke, Davis & Co., U.S. Patent 3 823 816,
1974

Water-soluble package

capsules, hard gelatin: capsule, perforated wall, holes sealed
with readily soluble strip; capsule, as water-soluble package

Noren, O.B., Garland, C.C. and Kwarsick, E.J.,
assigned to Parke, Davis & Co., U.S. Patent 3 831476,
1974 .

Capsule handling apparatus
capsules, hard gelatin: equipment, to produce capsules with
holes in sides

Sandoz, S.A.R.L., French Patent 2241291, 1975,

through Derwent Accession No. 36356W/22, 1973
Flavouring (non) pharmaceutical shapes by impregna-
tion

cachets and capsules, hard and soft gelatin: capsule shell com-
position, gelatin, natural or synthetic polymers; coating compo-
sition, flavouring/sweetening agent; coating method, by
dipping

Padfield, J.M., Moss, S.H., Norton, D.A. and Gill,
M.S., Pharm. J., 1976, 216, 212-15

An interactive drug information system

capsule, hard gelatin: imipramine hydrochloride; computer
information retrieval system

Rock, G.A., Decary, F. and Cole, R.S., Lancet, 1981,
1, 1419-20 .

Orange plasma from tanning capsules
capsules, hard gelatin: oral tanning, cosmetic use

2 Gelatin

2.1 Oflicial Standards

Argentina: Farmacopea Nacional Argentina, 5th Edn,
Buenos Aires, Talleres Graficos del Ministerio de Asis—
tencia Social y Salud Publica, 1966

Gelatina, pp. 412-13
acidity limit; arsenic; heavy metals; identification; solubility
sulphite ’

Brazil: Farmacopéia Brasileira, 3rd Edn, Sao Paulo,-
Organizacao Andrei Editora S.A., 1977

Gelatinum, Gelatina, pp. 859-61

arsenic; bacterial content; gel strength; heavy metals; identifi-
cation; solubility; sulphite -

China: Pharmacopoeia of the People’s Republic of
China, Part 2, Peking, People’s Hygiene Press Associa-
tion, 1985

Mingjiao, Gelatinum, pp. 234-5

Europe: European Pharmacopoeia, 2nd Edn, Part II,
57160 Sainte-Ruffine, France, Maisonneuve S.A., 1984

Gelatina, Gelatin, Eighth Fascicule, pp. 330-330-6

2.1 Official Standards 209

appearance and pH of solution; arsenic; gel strength; heavy
metals; identification; loss on drying; peroxides; phenolic pre-
servatives; sulphated ash; sulphur dioxide

Countries that have adopted the standards of the European
Pharmacopoeia include Austria, Belgium, Britain, Denmark,
Eire, Finland, France, Germany (West), Greece, Iceland,
Italy, Luxembourg, Netherlands, Norway, Spain, Sweden,Switzerland.

India: Pharmacopoeia of India, 3rd Edn, Delhi, Con-
troller of Publications, 1985

Gelatin, Vol. 2, pp. 229-30

arsenic; ash; copper; heavy metals; identification; loss on dry-
ing; microbial limits; odour; solubility; water-insoluble matter;
zinc

Japan: Pharmacopoeia of Japan, 10th Edn, Tokyo,
Ministry of Health and Welfare, 1981

Gelatinum, Gelatin, pp. 1045-6 (English Edn)
Gelatinum Purificatum, Purified Gelatin, p. 1047 (Eng-
lish Edn) .

arsenic; heavy metals; identity; loss on drying; mercury; odour;
residue on ignition; sulphite; water-insoluble substances

Jugoslavia: Pharmacopoea Jugoslavica, 4th Edn, Bel-
grade, Izdanje Saveznog zavoda za zdravstvenu za§titu,
1984

Gelatina Medicinalis, Ljekovite Galerte, Vol. 1, p. 241
Gelatina Alba,. Gelatina Animalis, Bijela Zelatina, Bela
Zwotinjska gelatina, Vol. 2, pp. 437-8

acidity; arsenic; bacterial content; gel strength; heavy metals;
identification; moisture content; residue on ignition; sulphur
dioxide

Roumania: Farmacopeea Romana, 9th Edn, Bucharest,
Editura Medicala, 1976

Gelatinum, Gelatina, pp. 330-1
acidity; albumen; arsenic; gel strength; heavy metals; identifi-
cation; loss on drying; microbial test; residue on ignition; sul-
phur dioxide

Turkey: Tfirk Farmakopesi, Istanbul, Milli Egitim Basi-
mevi, 1974-

Gelatinum, Jelatin, pp. 261-2

acidity, alkalinity; identification; purity; residue on ignition;
solubility; sulphur dioxide

USA: The United States Pharmacopeia, 21st Revision,
The National Formulary, 16th Edn, Rockville, United
States Pharmacopeial Convention Inc., 1985

Gelatin, pp. 1563-4

arsenic; heavy metals; identification; microbial limits; odour;
residue on ignition; sulphur dioxide; water-insoluble sub-
stances

USSR: State Pharmacopoeia of the Union of Soviet
Socialist Republics, 10th Edn, Moscow, Ministry of

» Health, 1971

Gelatina Medicinalis, Medical Grade Gelatin, pp. 297-9

_ .
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\

acidity; arsenic; clarity; gelling properties; identification; mic-
robiological content; moisture content; colour; purity; residue
on ignition; sulphur dioxide

2.2 Gelatin Testing

Castello, R.A. and Goyan, J.E., J. pharm. Sci., 1964,
53, 777-82

Rheology of gelatin films

capsules, soft gelatin: films, tensile relaxation modulus, effect
of different gelatins

Veis, A., The Macromolecular Chemistry of Gelatin,
New York, Academic Press, 1964

applications, manufacture, properties, testing

Smith, H. L. and Goyan, J. E., J. pharm. Sci., 1965,
54, 545-8

Method of studying rheology of gelatin melts

capsules, soft gelatin: films; tensile relaxation modulus, effect
of formulation, plasticisers

Schott, H., J. pharm. Educ., 1972, 36, 104-7

Swelling of gelatin as a function of pH

gelatin, capsule, chemical properties

Robinson, J .A.J ., Kellaway, I.W. and Marriott, C., J.
Pharm. Pharmac., 1975,27, 653-8

The effect of ageing on the rheological properties of
gelatin gels

gelatin, hard capsule, manufacture; gelatin properties, gel rigi-
dity, effect of storage

Robinson, J.A.J., Kellaway, I.W. and Marriott, C., J.
Pharm. Pharmac., 1975, 27, 818-24

The effect of blending on the rheological properties of
gelatin solutions and gels

gelatin, hard capsule, manufacture; gelatin properties, gel
rigidity, effect of blending

Chesworth, K.A.C., Sinclair, A., Stretton, R.J. and

Hayes, W.P., J. Pharrn. Pharmac., 1977, 29, 60-1

An enzymic technique for the microbiological examina-
tion of pharmaceutical gelatin
gelatin, microbiological content

Kellaway, I.W., Marriott, C. and Robinson, J .A.J.,
Can. J. pharm. Sci., 1978,13, 83-90

The mechanical properties of gelatin films. 1. The
influence of water content and preparative conditions

gelatin, hard capsule, acid and alkaline ossein; gelatin, physical
properties, film strength, Young’s modulus, effect of moisture
content

Ludwig, A., Van Ooteghem, M. and Delva, A., Pharm.
Ind., Berl., 1979, 41, 796-8

Disintegration of hard gelatin capsules. Part 1: Compo-
sition and structure of the capsule wall

gelatin, hard capsule, analysis of type, isoelectric focusing;
gelatin films, hard capsule, structure, microscopy, optical,
scanning electron; 3.2.1

Melia, C.D., Kellaway, I.W. and Hadgraft, J., J.
Pharm. Pharmac., 1981, 33, Suppl., 20P

Varietal differences in capsule grade gelatins: mechani-
cal properties
gelatin, hard capsules, manufacture; gelatin properties, mecha-
nical effect of moisture content

Thomas, M., Kellaway, I.W. and Jones, B.E., J.
Pharm. Pharmac. , 1983, 55, Suppl. , 6P

A technique for studying gelatin gelation

gelatin, hard capsule, alkaline ossein; gelatin, physical proper-
ties, gelation process, measurement by photo correlation spec-
trometry

Tomka, I. , Chapter III in The Capsule, Basics, Techno-
logy and Biopharmacy, a Modern Dosage Form [in Ger-
man], Fahrig, W. and Hofer, U., (Eds.), Stuttgart, Wis-
senschaftliche Verlagsgesellschaft mbH, 1983, pp. 33-57

Gelatin: chemistry; manufacture; properties, testing (in
German)

Hiittenrauch, R. and Fricke, S., Naturwissenschaften,
1984, 71, 426-7

Importance of water structure to helical conformation
and ageing of gelatin in aqueous solutions
gelatin, hard capsule, physical properties, molecular configu-
ration, effect’ of water structure

2.3 Gelatin Manufacture and Applications

Smith, P.I., Pharm. J., 1929,122, 617-18

The uses of gelatin in pharmacy

capsules, soft gelatin, pastes, pastilles and suppositories: for-
mulation, capsule shells; gelatin testing

Charles B. Knox Gelatine Company, Inc., British Patent
1836 082, 1960

Method of modifying type A gelatin and product thereof

capsules, hard gelatin: gelatin films, brittleness, drying rate;
gelatin modification, polycarboxylic acids

Jones, R.T., Process Biochem., 1970, 5(12), 2-8

Pharmaceutical gelatin. Manufacture
review

Jones, R.T., Process Biochem., 1971, 6(7), 19-22

Pharmaceutical gelatin. Applications

capsules, hard and soft gelatin, emulsions, lozenges, pastes,
pastilles, suppositories and tablets: review

Jones, R.T., Mfg Chem., 1977, 48(7), 23-4
The role of gelatin in pharmaceuticals

pharmaceutical applications, review

The Science and Technology of Gelatin, Ward, A. G.
and Courts, A., (Eds.), London, Academic Press, 1977
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applications, manufacture, properties, testing

Callahan, J.C., Cleavy, G.W., Elefant, M., Japlan, G.,
Kensler, T. and Nash, R.A., Drug Dev. ind. Pharm.,
1982, 8, 355-69

Equilibrium moisture content of pharmaceutical exci-
pients

gelatin, equilibrium moisture content, effect of relative humi-
dity

Grouber, B., Labo-Pharma Probl. Tech.,‘ 1983, 31,
909-16 ‘

Gelatins, properties, standards, principal applications
(in French)
applications, manufacture, properties, testing

2.4 Gelatin Substitutes

Murphy, H. W. , assigned to Eli Lilly & Co. , U. S. Patent
2 526 683, 1950

Methylcellulose capsules and process of manufacture

capsules, two-piece: capsule shell composition, methylcellu-
lose; manufacturing method, dipping

Greminger, G.K. and Weaver, M.A., assigned to Dow
Chemical Company, U. S. Patent 2 810 659, 1957

Thermoplastic compositions of water-soluble cellulose
ethers

capsule, one-piece: capsule shell composition, cellulose ethers;
formulation, plasticisers; manufacturing method, rotary die

Tanabe Seiyaku Co. Ltd, Japanese Patent Application
No. 7001277, 1970, through Derwent Accession No.
06531R, 1967

Polyvinyl alcohol-based soft capsules
capsules, one-piece: capsule shell composition, polyvinyl alco-
hol; manufacturing method, plate, rotary die; stability, bac-
teria, heat, light, moisture

Dow Chemical Company, British Patent 1 144 225, 1969

Preparation of medicinal capsule shells from hydroxyal-
kyl-alkylcellulose ethers

capsules, two-piece: capsule shell composition, hydroxyalkyl-
alkylcellulose ethers; manufacturing method, dipping

Greminger, G.K. and Davis, L.E., assigned to Dow
Chemical Company, U. S. Patent 3 493 407, 1970

Preparation of medicinal capsules from hydroxyalkyl-
cellulose ethers

capsules, two-piece: capsule shell composition, hydroxyalkyl-
cellulose ethers; aqueous and non-aqueous systems; manufac-
turing method, dipping

Centre de Recherches Marcel Midy and Rene Claude,
French Patent 2073 288, 1971, through Derwent Ac-
cession No. ‘00580T-B, 1969

Thermoplastic capsules for pharmaceutical use, admin-
istered orally, rectally or vaginally

2.4 Gelatin Substitutes 211

capsules, one-piece: capsule shell composition, hydroxypropyl-
cellulose, polyacrylic acid, polymethacrylates, polyoxyethy-
lene, polyvinyl alcohol, vinylpyrrolidone/vinyl acetate
copolymer; capsule type, oral, rectal, vaginal; manufacturing
method, injection moulding, thermoforming

Langman, C.A.J., assigned to Dow Chemical Co., U. S. a
Patent 3 617 588, 1971

Dip coating for preparing cellulose ether capsules using
induction heating

capsules, two-piece: capsule shell composition, hydroxyalkyl-
cellulose ethers; manufacturing method, dipping, thermal gela-
tion, means of heating moulds by induction

Tanabe Seiyaku Co. Ltd, Japanese Patent Application
' No. 7110199, 1971 through Derwent Accession No.
6- 198448-B, 1967

Gelatin alkyl sulphate capsule base

capsules, one- or two-piece: capsule shell composition, gelatin
alkyl sulphate or salt of; manufacturing method, standard; pro-
perties, physical strength, solubility

Réhm GmbH, Belgian Patent 785702, 1972, through
DerwentAccession No. 02444U-AB, 1971

Dissolvable pharmaceutical capsule

capsules, two-piece: capsule shell composition, polymer of
vinylic monomer; capsule solubility, pH dependent; formula-
tion of shell, aqueous dispersion; manufacturing method, dip-
ping

Dow Chemical Co., British Patent 1310 697, 1973

Dip coating process for preparing cellulose ether film
products

capsules, two-piece: capsule shell composition, hydroxyalkyl-
cellulose ethers; manufacturing method, dipping

Szymanski, C.D. and Helmstetter, G.J., assigned to
National Starch and Chemical Corp., U.S. Patent
3758 323, 1973

Dextrin-extended gelatin compositions

capsules, two-piece: capsule shell composition, gelatin and
modified starch; method of manufacture, use; starch, liquid
or thermal modification ‘

National Starch and Chemical Corp., Dutch Patent
7309 843, 1974, through Derwent Accession No.
08679V/05, 1972

Gelatin composition diluted with modified starch for
capsule production

capsules, hard gelatin: capsule shell composition, gelatin and
modified starch; manufacturing method, dipping; starch, liquid
or thermal modification

Hoechst A.G., German (BRD) Patent (Ofi‘en.)
2363 853, 1975, through Derwent Accession No.
4636W/28, 1976

Self carrying packages or capsules for medicaments
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capsules, two piece: capsule shell composition, copolymer
polyethylene oxides, vinyl acetate, vinyl alcohol; formulation
of coating; manufacturing method, dipping '

Christen, J.D. and Cheng, W.-J., assigned to Dow
Chemical Company, U. S. Patent 4 026 986, 1977

' Capsule shell

capsules, two-piece: capsule shell composition, vhydroxyalkyl
starches; capsule shell properties, formulation; manufacturing
method, dipping

3 Capsule Practice and Manufacture

3.1 Capsule Practice

Bourjau, C., Dt. ApothZtg, 1963,103, 1093-5

Gelatin capsules in dispensing pharmacy (in German)
applications; capsule products, Germany (BRD); dispensing

Kuhn, T., Pharm. Ztg, Berl. , 1963, 108, 130-5, 195-8

The testing of gelatin capsules (in German)
gelatin; manufacture; pharmacopoeial standards; properties;
3.7.1

Kochel, F. , Dt. ApothZtg, 1967, 107, 603-7

Incompatibilities with various medicinal dosage forms
(in German)
pharmaceuticals: formulation, incompatibilities

Vestfal, N.I. , Sb. Nauch. Trud., Tsent. Aptech. Nauch.-
Issled. Inst., 1971, 11, 158-68

Analysis of medicinal substances contained in capsules.
Preliminary report (in Russian) V
capsules, hard and soft gelatin: products, USSR; review

Anon., Drugs Germ., 1972, 15, 64-72

Drugs in Scherer capsules

capsules, hard and soft gelatin: applications; filling; manufac-
ture ‘

Thoma, K., Siemer, E. and Pfaff, G., 4th International
Pharmaceutical Study Week ofthe German Pharmaceuti-
cal Society, Davos, 1974, pp. 42 *

Manufacture and review of capsule preparations

capsules, hard and soft gelatin: applications; filling; manufac-
ture; testing '

Anon., Mfg Chem. , 1977, 48(7), 19-20

The techniques of drug encapsulation
capsules, hard and soft gelatin: applications; manufacture; pro-
perties

Nerlo, H., Pharm. Ind., Berl., 1977,39, 488-91

Effects of excipients on properties of solid oral dosage
forms

capsules, hard and soft gelatin and tablets: formulation

Stephan, 1)., Packung Transport, 1973, No. 9, 416, 418,
421 '

' Hard or soft—liquid or powder. Gelatin capsule filling
(in German)

applications; capsule performance, comparison of hard and
soft; capsule shells, dimensions, volume; manufacture, cap-
sules, soft gelatin, rotary die

Jones, T.M., Drug Cosmet. Ind., 1979, 124(3), 40, 42,
44, 46, 48, 50, 53-4, 56, 103-4

The influence of excipients on the design and manufac-
ture of tablets and capsules

formulation, contents, general; review

Anon., Pharm. J. , 1981, 227, 700-1

Capsule technology

capsules, hard and soft gelatin: drug release, hard and soft
capsules; filling, hard gelatin capsules, machines and mechan-
isms; formulation of contents; meeting report

Anon., Mfg Chem., 1983, 54(10), 45, 47

Encapsulating technology

capsule products, cleaning and inspection; filling machines,
hard gelatin capsules; manufacturing methods, soft gelatin cap-
sules

Bauer, K.H., Chapter IV in The Capsule, Basics, Tech-
nology and Biopharmacy, a Modern Dosage Form [in
German], Fahrig, W. and Hofer, U. (Eds), Stuttgart,
Wissenschaftliche Verlagsgesellschaft mbH,
pp. 58-82

The.manufacture of hard and soft gelatin capsules (in
German)

capsules, hard and soft gelatin: manufacturing methods, indus-
trial

Fahrig, W., Chapter I in The Capsule, Basics, Techno-
logy and Biopharmacy, a Modern Dosage Form [in Ger-
man], Fahrig, W. and Hofer, U. (Eds), Stuttgart,
Wissenschaftliche Verlagsgesellschaft mbH, 1983,
pp. 12-20

Introduction to capsules (in German)

Anon, Drug Cosmet. Ind., 1986, 138(3), 34-5, 76-7,‘

OTC capsules threatened by new Tylenol crisis

capsules, hard gelatin: product tampering, case study, USA
position

Anon, Mfg. Chem. , 1986, 57(6), 27, 30

Capsules-is their fate sealed?

capsules, hard and soft gelatin: product tampering.
comparison of methods to prevent, review

Dickinson, J ., Pharm. Technol., 1986, 10(5), 18-19

Washington report. The future of hard capsules

capsules, hard gelatin: history; product tampering, case study,
USA position

Eith, L., Stepto, R.T.F., Tomka, I. and Wittwer, F.,
Fourth International Conference on Pharmaceutical
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Technology, (Paris, APGI, June 3-5, 1986), 1986, V,
70-79

The injection-moulded capsule

capsules, two piece: manufacturing method, injection mould-
ing, process conditions; material, starch, comparison with gela-
tin

Stetler, C.J., Pharm. Technol., 1986, 10(5), 14-15

An eye to the issues. Will outlawing capsules eliminate
tampering? .

capsules, hard gelatin: product tampering, USA position.

3.2 Capsules, Hard Gelatin
3.2.1 General References

Miiller, G., Dt. ApothZtg, 1962, 102, 1138-40

Hard gelatin capsules (in German) .
capsules, enteric, formaldehyde treatment; filling small scale,
equipment; manufacture, industrial scale; storage conditions

Childs, R.F., Am. J. pharm. Educ. , 1965, 29, 119-24

Solid dosage forms: capsules

filling, small scale; identification; properties of capsules, cap-
sule shells and products

Smith, Kline and French Laboratories, Selected Phar-
maceutical Research References, Philadelphia, 1966

Manufacture of hard capsules: An annotated bibliogra-
phy

capsule sealing; enteric capsules; gelatin; gelatin substitutes;
manufacture

Hoffmann, A., Hoffmann, M.-A. and Meunier, A.,
Bull. Soc. Pharm. Nancy, 1968, 78, 7-18

Hard gelatin capsules (in French)
applications; drug availability, in vitro, in viva; enteric coating;
filling, small scale, separation-resistant capsules; formulation,
contents; history; manufacture; storage

Pochet, G., Prod. Probl. Pharm., 1968,23, 313-16

Hard gelatin capsules (in French)
filling, small scale, industrial scale; manufacture; storage

Jones, B.E., Mfg Chem., 1969, 40(2), 25-8 (French
translation in Labo-Pharma Probl. Tech., 1969,

17(179), 34-41)

Hard gelatin capsules: a literature review

drug availability, in vitro, in vivo; enteric coating; filling; for-
mulation; history; manufacture; review; storage

Samkova, M., cszka Farm., 1969, 18, 262-6

The filling of drugs into gelatin capsules in pharmacies
(in Czech)

capsule shells, volumes; filling, industrial, small scale; filling,
capsule size determination; powder properties, bulk density

Van Herle, L., Farmaco, Edn Prat. , 1969, 24, 745-58

Empty gelatin capsules (gélules). Manufacture and
importance (in French)

 

 
colour; drug availability; filling machines; formulation; gelar
manufacture; storage

Besenzon, C., Boll. Soc. Ital. Farm. Osp., 1970, 16,
433-5

The possibilities offered by hand gelatin capsules as
against other pharmaceutical forms in modern hospital
pharmacy (in Italian)
applications; enteric coating; filling, small scale

Bitallon, P., -Capsules et Gélules Symposium (Paris
Faculty of Pharmacy, University of Paris) 1970, 11, 1-10

The hard gelatin capsule (in French)
filling; manufacture; requirements

Ceschel, G.C. and Fontani, F., Boll. chim.-farm., 1970,
109, 157-79

Hard gelatin capsules (in Italian)

applications; filling; testing

Miet, J . , Labo-Pharma Probl. Tech. , 1970, 18(194),
39-41

A “Capsugel” factory, affiliate of Parke, Davis
implanted in France (in French)

applications; capsule shells, dimensions; colour; gelatin stan-
dards; history; manufacturing method; separation-resistant
capsules

Schmitt, J .-P. and Mathis, C., Prod. Probl. Pharm.,
1970,25, 752-61

Problems arising in the industrial production of hard
gelatin capsules (in French)

capsule shells, colorants, dimensions, separation resistant;
drug availability, in vitro, disintegration; filling, industrial
scale; formulation, contents; powder properties, angle of
repose, bulk density; product, weight uniformity; storage, pro-
duct stability, effect of carbon dioxide, light, moisture, oxygen

Bovis, A., Bull. Soc. Pharm. Marseille, 1971,20, 7-18

The hard gelatin capsule (in French)

filling, small scale; history; manufacture

Van Herle, L., Pharmacy Int., 1971, 1, 12-18

Gelatin capsules (gélules) -manufacture and impor-
tance .

colour; drug availability; filling, industrial scale; formulation;
gelatin; manufacture; storage

Sugihara, M., Nippon Yakuzaishi kai Zasshi, 1972,
24(8),21-8

Hard capsuled medicines (in Japanese)

filling, small scale, industrial scale; manufacture; storage, pro-
ducts

Forbes, D.R. and Jones, B.E., J. Hosp. Pharm., 1974,

32, 209-17
Hard gelatin capsules in hospital pharmacy
enteric capsules; filling, small scale; formulation, contents
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Temperli, M., Pharm. Acta Helv., 1974, 49, 121-39

The filling and dispensing of hard gelatin capsules (in
German)
capsule shells; drug availability, in vitro, disintegration
testing, Swiss P. VI method; extemporaneous dispens-
ing, equipment, official products; filling, capsule size
determination; formulation, contents, official products;
lubricants, Aerosil, calcium stearate, magnesium stearate;
powder properties, bulk density, flow properties; product
weight uniformity, comparison of filling equipment, official
products; storage, stability at room temperature, official
products

Newton, D.W. and Becker, C.H., Pharmacy Times,
1977, 43(1), 66-70, 76-7

What’s the impact of capsule and tablet formulation
on product selection?

capsules, hard gelatin and tablets: dissolution; formulation ofcontents

Stamm, A., Bull. Soc. Pharm. Strasb. , 1978, 21, 15-41

Problems posed by the choice of excipients for hard
gelatin capsules, cachets and tablets (in French)
formulation, contents, general; review

Strittmatter, T. ,_Pharm. Ztg, Berl., 1978, 123, 2238-41 ‘

The hard gelatin capsule in the dispensary

capsule shells, separation-resistant, volume and weight; filling,
small scale; formulation of contents; product weight uniform-
ity, pharmacopoeial standards; products, content weight by
‘capsule size

Ludwig, A., Van Ooteghem, M. and Delva, A., Pharm.
Ind., Berl., 1979,41, 796-8

Disintegration of hard gelatin capsules. Part I: Composi-
tion and structure of the capsule wall

capsule shells, wall structure and thickness; 2.2

von Wattenwyl, A., Mfg Chem., 1981, 52(3), 37-8

Hard gelatin capsules-a drug form for better patient
compliance

capsule colour; capsule filling, separation-resistant capsules;
capsule printing, radial; market survey; patient compliance,
effect of capsule

Fuhrer, C., Chapter II, in The Capsule, Basics, Techno-
logy and Biopharmacy, a Modern Dosage Form (in Ger-
man), Fahrig, W. and Hofer, U. (Eds), Stuttgart,
Wissenschaftliche Verlagsgesellschaft mbH, 1983,
pp. 21-32 '

The capsule as a modern medical form in the pharmacy
and industry (in German)

Jones, B.E., Pharm. Technol., 1985, 9, 106-8,110, 112

Hard gelatin capsules and the pharmaceutical formula-
tor

applications, capsule manufacture; filling machines, dosing
mechanisms; formulation of contents

3.2.2 Manufacture of Hard Capsules

3.2.2.1 Capsule Shells

Colton, A., assigned to Parke, Davis & Co. , U. S. Patent
1 787 777, 1931

Capsule machine

machine, fully automatic; manufacturing method

Dehn, 12.13., British Paterit360 427, 1931

An improved machine for making medicinal capsules
and the like '

machine, fully automatic; manufacturing method

Norris, W.G., Mfg Chem. , 1959, 30, 233-6

Hard gelatin capsules-how Eli Lilly make 500 million
a year

filling, industrial scale; gelatin standards; manufacturing,
machines, method

Norris, W.G., Mfg Chem., 1961, 32, 249-52, 258

P.D.’s new capsule plant

filling, industrial scale; gelatin standards; manufacturing,
machines, method

Anon. , Pharm. J. , 1965, 194, 475-6

Capsule-making at Basingstoke

manufacturing, machines, method

Girombelli, A. and Michel, L., Capsules et Gélules,
Symposium (Paris, Faculty of Pharmacy, University of
Paris), 1970,11], 1-9

The production and control of the manufacture of hard
gelatin capsules (in French)

manufacturing, method, quality control systems; printing; raw
materials

Oglevee, H.G. and Clement, B.R., assigned to Parke,
Davis & Co., U. S. Patent 3 632 700, 1972

Monitoring viscosity of gelatin to insure uniform walls

capsule wall thickness, automatic control by viscometry; gelatin
solution, viscosity determination

Parke, Davis & Co. , British Patent 1297 739, 1972

Capsule production apparatus and method

capsule wall thickness, automatic control by viscometry

Parke, Davis & C0,, British Patent 1 328 423, 1973

Apparatus suitableforuse in thedip-mouldingofcapsules
capsule wall thickness, control by viscosity

Martyn, G.W., Drug Devel. Comm., 1974-5, 1, 39-49

The people computer interface in a capsule molding
operation

manufacturing methods, computer control

H(")fliger, 0., German (BRD) Patent (0fi”en.) 2 557 601,
1977

Hard gelatin capsules and procedure for their manufac-
ture
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capsules, ‘two-layer; coating internal surface, hydrophobic
polyelectrolyte polymer

Kupferberg-Odle, M. , German (BRD) Patent2 259 387,
1981 V

Method for making hard gelatin capsules
capsule shells, protective coatings, application by dipping;
manufacturing method

Jones, B.E., Chem. Engr, Land. , 1982, No. 380, 174-7
The manufacture of hard gelatin capsules

gelatin; history; manufacturing, machines, method, quality
control systems; packaging; printing; storage

3.2.2.2 Ancillary Manufacturing Processes ,

Jones, B.E., Annls méd. Nancy, 1974, 13, 191-200 .

The manufacture and printing of hard gelatin capsules

printing, design of logo, dimensions of print; printing equip-
ment, industrial scale; printing ink, formulation

Su, K.S.E., Snyder, R.R. and Scott, R:R., assigned
to Eli Lilly & Co. , U.S. Patent3 992 215, 1976

Pharmaceutical suspension for opaquing empty gelatin
capsules
colorants, opacifying agents; formulation of suspension; tita-
nium dioxide

Francois, D., Berneis, D.H., Cole, E.T., Pracht, I. and
Schatz, B., Mfg Chem. , 1979, 50(4), 48, 51, 76

Canthaxanthin to colour hard gelatin capsules
colour, stability to light; colorants, acceptability for use; color-
ants, natural, canthaxanthin; formulation, capsule shell; manu-
facture

Lykens, D. N., Pharm. Technol. , 1979, 3, 57-60

Edible printing inks
printing faults, diagnosis; printing ink, formulation; printing,machines

3.2.3 Filling Hard Capsules

3.2.3.1 Small Scale Filling

Lee, J.W., J. Am. pharm. Ass., scient. Edn., 1935, 24,
469-76

Accuracy and speed factors in hand-filling capsules

capsule shells, physical specifications, weight uniformity; fill-
ing, manual methods; product weight uniformity

Matthews, D.R., Pharm. J., 1948, 161, 112

A capsule filling device
manual device, wood

Cooper, M.L.,"J. Am. pharm. Ass., pract. Pharm. Edn,
1954, 15, 300

A capsule size selector

filling, capsule size determination

Tice, L.F. and Moore, A.W.,J. Am. pharm, Ass., pract.
Pharm. Edn, 1954, 15, 296-7

3.2.3.1 Small Scale Filling 215

A slide rule for selecting capsule size
filling, capsule size determination

van Nunen, J.W., Pharm. Weekbl. Ned., 1962, 97,
122-5 »

Capsules in the dispensary (in Dutch)

filling, capsule size determination; manual device, plastic;
powder properties, bulk density; product weight uniformity

Artemev, A.I., Aptech. Delo, 1963, 12(4)-, 58-9

An apparatus for filling gelatin_capsules and starch
_ wafers (in Russian)

cachets: manual device

Buchnev, B.P., Aptech. Delo, 1964, 13(4), 80-1 I
Machine for filling hard gelatin capsules (in Russian)
manual device, plastic

Sandell, E., Pharm. Ztg, Berl., 1964, 109, 1099

Small scale apparatus for filling hard gelatin capsules
in the dispensary (in German) -
manual device, plastic

Jaspersen, H.P., Schweiz. ApothZtg, 1965, 103, 747-52

A filling device for hard gelatin capsules (in German)

capsule shell, volumes, weight uniformity; filling, capsule size
determination; formulation, contents; powder properties, bulk
density; product weight uniformity

Ericsson, B. and Persson, H., Svensk farm. Tidskr.,
1966, 70, 202-8

Hard gelatin capsules in place of pills in prescription
work (in Swedish)

pills: dispensing, comparison capsules and pills

Van Ooteghem, M., J. pharm. Belg., 1966,21, 73—85
The filling of powders in cachets and hard gelatin cap-
sules (in French)

cachets: capsule shells, dimensions, volume; filling, capsule size
determination; powder properties, bulk density, packing
theory

Reuter, H., Pharm. ‘Prax., Berl., supplement to Phar-
mazie, 1968, 23, Suppl. 10, 271-4

The filling of single dose medicines in the dispensary
(in German)

pills, powders and tablets: extemporaneous dispensing, com-
parison of dosage forms; filling, dispensary equipment; product
weight uniformity, comparison of dosage forms

Allart, H.H.J., Pharm. Weekbl. Ned. , 1971, 106, 25-31

Capsule filling machines for use in the dispensary (in
Dutch)

Thompson, G.R. and Cunningham, A.,J. pharm. Sci.,
1975, 64, 320-22

Versatile unit for filling gelatin capsules with drugs or
chemicals

 .
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capsule shells, physical specification; filling machine, liquid
dosing; formulation of contents, liquid fill; storage, refrigerated
conditions

3.2.3.2 Industrial Scale Filling of Hard Capsules

Anon. , Labo-Pharma Probl. Tech., 1966, 14(145),
69-79

Why and how to fill capsules (in French)
filling machines, automatic, manual, and semi-automatic;
3.8.2.4

Pluripharm, French Patent 1 454 013, 1966, through Der-
wentAccession No. 24 048, 1965

Capsules
filling machine, insertion of capsules and capsule parts; incom-
patible medicines, separation by encapsulating; stability,
incompatible medicines

Aspro—Nicholas Limited, British Patent 1 204 580, 1970

Encapsulated pharmaceutical dosage forms
filling machine, tablet insertion; incompatible medicines, sepa-
ration by tabletting

Clement, H. and Marquardt, H.G., Pharm. Ind., Berl.,
1970, 32, 169-76

Experiences with machines for filling hard gelatin cap-
sules (in German)
filling machines, auger, dosing tube, tamping mechanisms;I'6Vl6W

Robin, J ., Capsules and Gélules, Symposium (Paris,
Faculty of Pharmacy, University of Paris), 1970, II,
11-21

Machines for filling hard gelatin capsules (in French)
filling machines, auger, dosing tube, tamping mechanism; pro-
duct sealing, banding, dot welding

Christian Brunnengraber Chemische Fabrik & Co.
mbH, German (BRD) Patent (0flen.) 2021147, 1971
through Derwent Accession No. 72732S-B, 1970

Medicinal capsule containing separate units

filling machine, tablet insertion; incompatible medicines, sepa-
ration by tabletting; stability, incompatible medicines

Gallet, M.M., Farmaco, Ed. prat., 1971, 26, 251-68

The hard gelatin capsule, filling and closing (in French)

filling machines, automatic and semi-automatic

Eli Lilly & Co. , British Patent 1 267 304, 1972

Method for making filled capsules

filling machine, capsule body only, sealing open end with gela-
tin solution

Ridgway, K. and Callow, J.A.B., Pharm. J., 1973, 211,
281-5

Capsule-filling machinery

filling machines, small scale, industrial scale, semi-automatic,
automatic; product weight uniformity

Perry Industries Inc., U.S. Patent 3874431, 1975,
through DerwentAccession No. 25588 15, 1969
Loading medicinal powder into capsules

filling machine, air operated dosing tube mechanism

Faust, R.N., Vandervalk, W. and Warnick, R., Chem.
Engng. Prog., 1976, 72(6), 84-7

Selecting a high-speed capsule machine

filling machine, comparison of automatic and semi-automatic,
performance, yields; product weight uniformity, effect of filling
machine

Zanasi Nigris SpA., German (BRD) Patent (0fi°en.)
2612472, 1976, through Derwent Accession No.,
81492X/44, 1975 ’

Metering device for use in filling capsules
filling machine, dosing tube mechanism, semi-solid fill

Anon., Mfg Chem., 1977, 48(7), 26, 28, 30

Latest capsule machines on UK market

machines, automatic; machines, filled capsules, cleaning, sort-
mg

Teague, P., Mfg Chem. , 1977, 48(7), 30

Choosing your machine
"machines, performance, requirements

Beckley, J.N., Drug Cosmet. Ind., 1978, 123(4), 70,
70, and 150-1

Dust control in tablet-making and capsule filling

air handling systems; cross contamination; good manufacturing
practice

Manesty Machines Ltd, German (BRD) Patent,
2 443 466, 1978

Gelatin capsule filling machine
dosing mechanism, tablet punches and dies

Anon., Khim.-farm. Zh., 1980, 14, 100-3

mG2 filling machine for hard gelatin capsules (in Rus-
sian) ‘

filling machine, dosing tube mechanism

Cole, G.C., Chem. Eng, Lond., 1982, No. 380, 473-7

Capsule filling
capsule contents, solids and semi-solids; filling machines,
instrumentation; filling machines, mechanisms; filling
machines, powder plug formation, forces, effect of lubricants;
formulation of contents (powders), diluents, lubricants;
powder characteristics

von Doehren, P.J., Forbes‘, F.St. J. and Shively, C.D.,
Pharm. Technol., 1982, 6(9), 139-40, 143-5, 147-9, v
153-4, and 156

An approach to the characterization and technology
transfer of solid dosage from processes

formulation of contents, process design and optimisation; phar-
maceutical processes, planning and scale-up

3l
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Di Costanzo, F., Grandvuillemin, L., van der Mander,
J . and Réaux, M., Labo-Pharma Probl. Tech., 1983.,
31 (337), 917-25

Filling hard gelatin capsules (in French)
fill materials, types; machines, methods of dosing, review

Hofer, U., Chapter V, in The Capsule, Basics, Techno-
logy and Biopharmacy, a Modern'Dosage Form [in Ger-
man], Fahrig, W. and Hofer, U., (Eds), Stuttgart, Wis-
senschaftliche Verlagsgesellschaft mbH, 1983, pp. 83-
111

Dry filling (in German)

Yelvigi, M. Pharm. Technol., 1984, 8(3), 47-50, 52,
55-6 ‘"

Principles of process automation for liquid and solid
dosage forms

production, flow chart for automation process

3.2.3.3 Instrumented Machines, Physical Analysis

Ito, K., Hitomi, M., Kaga, S.I. and Takeya, Y., Chem.
pharm. Bull., Tokyo, 1969, 17, 1138-45

Studies on hard gelatin capsules II. The capsule filling
of powders and effects of glidant by ring filling method-
machine

filling machine, auger mechanism; filling machine, settings,
speed of filling; product weight uniformity, effects of, formula-
tion, machine settings; 3.2.4.1

Irwin, G.M., Dodson, G.J. and Ravin, L.J., J. pharm.
Sci., 1970, 59, 547-50

Encapsulation of clomacran phosphate {2-chloro-9-[3-
(dimethylamino)propyl]acridan phosphate} I. Effect of
flowability of powder blends, lot—to—lot variability, and
concentration of active ingredient on weight variation
ofcapsules filled on an automatic capsule-filling machine
filling machine, industrial, dosing tube mechanism; powder
processing, granulation, formulations, effect on product weight
uniformity; powder properties, flow measurements

Cole, G.C. and May, G., J. Pharm. Pharmac., 1972,
24, Suppl., 122P-3P

Instrumentation of a hard shell encapsulation machine

filling machine, dosing tube mechanism; filling machine,
powder plug formation, compaction and ejection forces; for-
mulation, diluents, lubricants; instrumented filling machine,
strain gauges

Miyake, Y., Shinoda, A., Nasu, T., Furukawa, M.,
Uesugi, K. and Hoshi, K., Yakuzaigaku, 1974, 34, 32-7

Packing properties of pharmaceutical powders into hard
gelatin capsules (in Japanese)
filling machine, dosing tube mechanism; powder properties,
angle of repose, density, moisture content, particle size, effect
on filling; product weight uniformity, effect of machine settings
and powder properties

Cole, G.C. and May, G., J. Pharm. Pharmac., 1975,
27, 353-8

3.2.3.3 Instrumented Machines, Physical Analysis 2127

The instrumentation of a Zanasi LZ/64 capsule fi_-lling
machine , . I

filling machine, dosing tube mechanism; filling machine,
powder plug formation, compaction and ejection forces; for-
mulationbf contents, diluents and lubricants; instrumented fill-
ing machine, strain gauges

Kent, J.S. and Yost, M.T., J. pharm. Sci., 1977, 66,
1507-8 '

Strain-gauged Wheatstone bridge design for automatic
capsule-filling machine
instrumented filling machine, strain gauges, design

Mony, C., Sambeat, C. and Cousin, G., First Interna-
tional Conference ofPharmaceutical Technology, (Paris,
APGI, May 31-June 2, 1977), 1977, II, 98-108 ,

Applications of the measure of force in the formulation
and filling of hard gelatin capsules (in French)

filling machine, dosing tube mechanism; filling machine,
powder plug formation, compaction and ejection forces, effects
of formulation of contents; instrumented filling machine, piezo-
electric capacitor; 3.2.4.1

Small, L.E. and Augsburger, L.L.,J. pharm. Sci., 1977,
66, 504-9

Instrumentation of an automatic capsule-filling machine

filling machine, dosing tube mechanism; filling machine,
powder plug formation, compaction and ejection forces; for-
mulation of contents, diluents and lubricants; instrumented fill-
ing machine, strain gauges

Small, L.E. and Augsburger, L.L. ,1. pharm. Sci., 1977,
66, 1508
Clarification of nomenclature

instrumented machine, strain gauges, design

Kurihara, K. and Ichikawa, I., Chem. pharm. Bull.,
Tokyo", 1978,26, 1250-6

Effect of. powder flowability on capsule-filling-weight-
variation

filling machines, oscillating plate, tamping, mechanisms;
powder properties, flow, angle of repose, discharge through»
orifice, minimum orifice diameter; product weight uniformity,
effects of, filling machine mechanism, formulation of contents,
powder properties; 3.2.4.1

Small, L.E. and Augsburger, L.L., Drug Dev. ind.
Pharm. , 1978, 4, 345-72

Aspects of the lubrication requirements for an automa-
tic capsule filling machine

filling machine, dosing tube mechanism; filling machine,
powder plug formation, compaction and ejection forces, effect
of, compression force, piston height, powder bed height; form-
ulation, machine settings; filling machine settings; 3.2.4.1

Jolliffe, I.G., Newton, J.M. and Walters, J.K., J.
Pharm. Pharmac., 1979, 3] , Suppl., 70P

A theoretical approach to optimising capsule filling by
a dosator nozzle
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filling machine, dosing tube mechanism; powder properties,
relationship to machine

Woodhead, P.J., Newton, J.M., Hardy, J.G. and Jack-
son, S.A., J. Pharm. Pharmac., 1979, 31, Suppl., 72P

A gamma-ray attenuation technique for assessing the
distribution of porosity in powder beds
filling machine, dosing tube mechanism; powder properties,
bulk density measurement, non-disruptive technique with
gamma source

Gioia, A. , Pharm. Technol. Int. , 1980, 3(2), 29-32

Intrinsic flowability: a new technology for powder-flow-
ability classification

filling machine, dosing tube mechanism; powder properties,
flow, measurement, flow meter; powder properties, flow, rela-
tionship to uniformity of fill weight

Jolliffe, I.G., Newton, J.M. and Walters, J.K., Powder
Techn_ol., 1980,27, 189-95

Theoretical considerations of the filling of pharmaceuti-
cal hard gelatin capsules

filling machine, dosing tube mechanism; filling machine,
powder plug formation, theoretical analysis; powder proper-
ties, arch formation, relationship angle of powder/wall friction
and machine compressive force

Mehta, A.M. and Augsburger, L.L., Int. J. Pharma-
ceut., 1980, 4, 347-51

Simultaneous measurement of force and displacement
in an automatic capsule filling machine

capsule-filling machine, dosing tube mechanism; filling
machine, powder plug formation, effects of, compression force,
lubricant; formulation of contents, diluent, microcrystalline
cellulose, lubricant, magnesium stearate; instrumented
machine, displacement transducer, strain gauges

Chowan, Z.T. and Young, I.-C., J. pharm. Sci., 1981,
70, 927-30

Powder flow studies III: Tensile strength, consolidation
ratio, fiow rate and capsule-fill-weight variation rela-
tionships

capsule, uniformity of fill-weight, effect of powder properties;
diluents, lactose, starch; formulation of contents, drug and
excipients; lubricant, magnesium stearate‘; powder properties,
consolidation ratio, flow rate, tensile strength, effects of, conso-
lidation pressure, formulation '

Mehta, A.M. and Augsburger, L.L., Int. J. Pharma-
ceut., 1981, 7, 327-34

A preliminary study of the effect of slug hardness on
drug dissolution from hard gelatin capsules filled on an
automatic capsule-filling machine

capsule-filling machine, dosing tube mechanism; filling
machine, powder plug formation, plug hardness, effect of for-
mulation of contents; formulation of contents, diluents, lac-
tose, microcrystalline cellulose, lubricant, magnesium stearate;
powder plugs, hardness measurement, three-point bending
test; 4.2.3.4

Newton, J .M. and Bader, F. , J. Pharm. Pharmac., 1981,
33, 621-6

The prediction of the bulk densities of powder mixtures,
and its relationship to the filling of hard gelatin capsules

capsule filling, prediction of fill-weight, effect of powder pro-
perties; powder properties, bulk densities, effect of composi-
tion of mixtures, practical and theoretical values; powder
properties, measurements of, apparent density, maximum
tapped bulk density

Woodhead, P.J. and Newton, J .M., J. Pharm. Phar-
mac., 1981, 33, Suppl., 21P

The influence of nozzle/piston clearance on the effi-
ciency of a capsule-filling dosator

capsule filling, uniformity of weight, effects of, entrapped air,
powder properties; dosing tube mechanism, powder plug for-
mation, effects of, nozzle/piston clearance, powder properties;
filling machine simulator, intermittent motion, dosing tube

mechanism; instrumented dosing tube, displacement trans-
ducer, strain gauges; powder properties, particle size

Augsburger, L.L., Pharm. Technol., 1982, 6(9), 111-19

Instrumented capsule-filling machines: development
and application

filling machine, dosing tube mechanism; filling machine,
powder plug formation, compaction and ejection forces; for-
mulation of contents, diluents, lubricants; instrumented filling
machines, strain gauges, review of methods

Jolliffe, I.G., Newton, J.M. and Cooper, D., J. Pharm.
Pharmac. , 1982, 34, 230-5

The design and use of an instrumented mG2 capsule
filling machine simulator

filling machine simulator, continuous motion, dosing tube
mechanism; filling machine, powder plug formation, compac-
tion and ejection forces; instrumented dosing tube, displace-
ment transducers, strain gauges

Jolliffe, I.G. and Newton, J .M., J. Pharm. Pharmac.,
1982, 34 , 293-8

Practical implications of theoretical consideration of
capsule filling by the dosator nozzle system

capsule filling, dosing tube mechanism; dosing tube, static
assembly, measurement of nozzle surface texture; dosing tube,
powder plug formation, force for arch formation, effects of,
compression force, nozzle surface texture, powder properties;
powder properties, measurements by Jenike shear cell, angle
of internal friction, angle of wall friction; powder properties,
particle size, powder flow, powder bed density

Jolliffe, I.G. and Newton, J .M., J. Pharm. Pharmac.,
1982,34, 415-19 '

An investigation of the relationship between particle
size and compression during capsule filling with an
instrumented mG2 simulator
capsule filling, uniformity of weight, effect of compression
ratio; dosing tube mechanism, powder plug formation, com-
pression and ejection forces, effect of powder properties;

r
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instrumented dosing tube mechanism, displacement trans-
ducers, strain gauges; machine simulator, continuous motion,
dosing tube mechanism; powder properties, particle size

Jolliffe, I.G. and Newton, J .M., J. Pharm. Pharmac.,
1983, 35, 7-11

The effect of dosator nozzle wall texture on capsule fill-
ing with the mG2 simulator

capsule filling, uniformity of weight, effects of, compression
rates, nozzle surface texture, powder properties; dosing tube
mechanism, powder plug formation, effect of powder proper-
ties; dosing tube, measurement of surface texture; instru-
mented dosing tube mechanism, displacement transducers,
strain gauges; machine simulator, continuous motion, dosing
tube mechanism; powder properties, angle of powder/wall fric-
tion, particle size ,-

Jolliffe, I.G. and Newton, J .M., J. Pharm. Pharmac.,
1983,35, 74-8

Capsule filling studies using an mG2 production
machine

capsule filling, uniformity of weight, effects of, compression
ratio, nozzle surface texture, powder properties; filling
machine, dosing tube mechanism; instrumented filling
machine, strain gauges, comparison with machine simulator;
powder properties, particle size

Jollife, LG. and Newton, J.M., Powder Technol., 1983,
35, 151-7

Extension of theoretical considerations of the filling of
pharmaceutical hard gelatin capsules to the design of
dosator nozzles

filling machine, dosing tube mechanism, filling machine,
powder plug formation, theoretical analysis, effect of nozzle
surface texture; powder properties, arch formation and angle
of powder/wall friction, relationship to nozzle surface design

Shah, K., Augsburger, L.L., Small, L.E. and Polli,
G.P., Pharm. Technol., 1983, 7(4), 42, 44, 46, 48, 52-4

Instrumentation of a dosing disc automatic capsule fill-
ing machine

filling machine, tamping mechanism; filling machine, powder
plug formation, compaction and ejection forces; formulation
of contents, diluents and lubricants; instrumented filling
machine, strain gauges

Botzolakis, J .E. and Augsburger, L.L. , J. Pharm. Phar-
mac., 1984, 36, 77-84

The role of disintegrants in hard-gelatin capsules
filling machine, dosing tube mechanism; filling machine,
powder plug formation, compaction and ejection forces; instru-
mented filling machine, strain gauges; powder plug hardness
tester; powder plug properties, hardness, effects of, formula-
tion of contents, machine forces; 3.2.4.1-4.2.4

Maury, M., Héraud, P., Etienne, A., Aumonier, P.
and Casahoursat, L., Fourth International Conference
on Pharmaceutical Technology, (Paris, APGI, June 3-5,
1986), 1986, 1, 384-8

3.2.3.4 Filling Semi-solids into Hard Capsules 219

Pressure measurements during the filling of hard gelatin
capsules (in French) ’

filling machine, dosing tube mechanism; filling machine,
powder plug formation, compaction and ejection forces; instru-
mented filling machine, piezo-electric capacitor

Shah, K.B., Augsburger, L.L. and Marshall, K., J.
pharm. Sci., 1986, 75, 291-6 .

An investigation of some factors influencing plug "forma-
tion and fill weight in a dosing-disc type automatic cap-
sule-filling machine ' '

capsule-filling machine, tamping mechanism; filling machine,
powder plug formation, plug hardness, effects of formulation
of contents; fill weight, theoretical determination from powder
properties, effects of formulation of contents, machine settings;
formulation of contents, diluents, lubricant; instrumented fill-
ing machine, strain gauges; powder plugs, hardness measure-
ment, effects of, formulation of contents, machine settings

3.2.3.4 Filling Semi-solids into Hard Capsules

Anon., Packung & Transp. chem. Ind., 1978, No.9,
421

Liquids in hard gelatin capsules
dose measurement, dosing pump; machine, automatic

Hoechst UK Ltd, British Patent 1572 226, 1980

Improvements in and relating to pharmaceutical prepa-
rations in solid unit dosage forms '

filling machines, detection of capsule parts, photoelectric con-
trol; filling machines, dosage of liquids; product weight unifor-
mity; 3.2.4.2—4.2.4

Walker, S.E., Ganley, J.A., Bedford, K. and Eaves,
T. , J. Pharm. Pharmac., 1980, 32, 389-93

The filling of molten and thixotropic formulations into
hard gelatin capsules

filling machines, detection of capsule parts, photoelectric con-
trol; filling machines, dosing of liquids; product weight unifor-
mity, effect of liquid dosing; 3.2.4.2-4.2.3.4—4.2.3.6

Francois, D., Labo-Pharma Probl. Tech., 1983, 31,
944-9

Technology of pastes and oils in hard gelatin capsules
(in French)
filling machines, review

Francois, D., Chapter VI, in The Capsule, Basics, Tech-
nology and Biopharmacy, a Modern Dosage Form (in
German), Fahrig, W. and Hofer, U. (Eds), Stuttgart,
Wissenschaftliche Verlagsgesellschaft mbH, 1983,
pp. 112-26 7

Liquid and paste filling into hard gelatin capsules (in
German)

filling machines, industrial; 3.2.4.2

McTaggart, C., Wood, R., Bedford, K. and Walker,
S.E.,]. Pharm. Pharmac., 1984,36, 119-21

The evaluation of an automatic system for filling liquids
into hard gelatin capsules

— 
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filling machine, detection of capsule parts, photoelectric con-
trol; filling machine, dosing of liquids; formulation of contents;

' liquid properties, viscosity; product weight uniformity, effect
of process conditions

Bowtle, W.J., Br. J. pharm. Pract., 1986, 8, 307-8

Semi-solid matrix capsules

thermosoftening formulation, manufacturing method, bench
and industrial scale; 3.8.3.4; 4.2.3.4

3.2.3.5 Self-locking Capsules

Eli Lilly & Co. , French Patent 1343 698, 1963

Capsule resisting separation

Eli Lilly & Co., British Patent 970 761, 1964

Separation—resistant capsule

Carnaghi, A.J. and Logsdon, l., assigned to Eli Lilly
& Co., U.S. Patent 3285 408, 1966

Capsule with integral locking band

Eli Lilly & Co., British Patent 1 040 859, 1966

Capsule with integral locking band

Oglevee, H.J. and Mottin, R.E., assigned to Parke,
Davis & Co., U. S. Patent3 399 803, 1968

Self-locking medicament capsule

Parke, Davis & Co., British Patent 1 108 629, 1968

Hard shell capsule '

R.P. Scherer Corporation, British Patent 1 133 715, 1968

Two-piece capsule

Vierna, D.S.G. and Herrera, D.L.G., Auxiliary pro-
ducts for oral solid dosage forms, Symposium (Barce-
lona, Faculty of Pharmacy, University of Barcelona),
1969, 153-63

Safety measures for the use of gelatin capsules (in Spa-
nish)
manufacture; separation-resistant capsules; 3.8.3.7

Parke, Davis & Co., British Patent 1 302 343, 1973

Hard-shell locking capsule

Koepff, H. and Leiberich, R., Pharm. Ind., Berl., 1976,
38, 1064-72

Separation behaviour of hard gelatin capsules
capsule-filling machine, dosing tube mechanism; capsule sepa-
ration force, effects, capsule type, storage; capsule separation
force, measurement, Instron tester; formulation of contents

Controulis, J ., Drug Dev. ind. Pharm., 1985, 11, 585-90

Hardgelatincapsules—New developmentsfrom Capsugel
capsule, shape, elongated cap; capsule, tamper resistant

3.2.3.6 Sealing Hard Capsules

Okie Inc., U. S. Patent 3 159 546, 1964, through Derwent
Accession No. 14 823, 1962

Gelatin capsule sealing composition

coating composition, acetone, ethyl acetate, water; sealing,
by coating at cap—body junction '

Centre de Recherches Marcel Midy., French Patent
1 587 915, 1970

Radiation welding of gelatin capsules for medicines

contents, powders; sealing spot heat welding

Sankyo' Co. Ltd, Japanese Patent Application No.
7250367, 1972, through Derwent Accession No.
O0985U-AB, 1969

Gelatin capsule sealing

band sealing, composition of solution; coating material, hyd-
roxypropyl cellulose, polyvinyl acetal diethylaminoacetate

Wittwer, F. , Pharm. Technol. , 1985, 9(6), 24, 26, 28-29

New developments on hermetic sealing of hard gelatin
capsules

capsule sealing, by immersion; sealing solution, gelatin solvent

Cadé, D., Cole, E.T., Mayer, J.P. and Wittwer, F.,
Fourth International Conference on Pharmaceutical
Technology, (Paris, APGI, June 3-5, 1986), 1986, 1,
389-97

Liquid filled and sealed hard gelatin capsules

capsule sealing, method using liquid immersion and drying;
formulation of contents, liquids; sealed capsules, applications

3.2.3.7 Cleaning Hard Capsules

Parke, Davis & Co., German (BRD) Patent 2152 778,
1974

Capsule cleaning rig
apparatus, vibratory bowl; cleaning material, sodium chloride;
filled capsules, cleaning

Parke,Davis&Co. , German(BRD)Patent2 152 807, 1974

Pharmaceutical capsule machine

cleaning machine; dust removal by airflow; empty capsule
removal by suction

Taisho Pharmaceutical Co., Japanese Patent Applica-
tion No. 5004727, 1975, through Derwent Accession
No. 20244W/12, 1970

Polishingwashing agents for the production ofhard capsules
cleaning machine, coating pan; dust removal by sugar coated
with non-toxic surfactant

Perry Industries Inc., U.S. Patent 4058 868, 1977,
through DerwentAccession No. 86280Y/48, 1976

Cleaning and polishing of capsules; by impact against
electrically charged screen followed by tumbling in a
napped fabric lined drum

' 3.2.4 Formulation of Contents of Hard Capsules

3.2.4.1 Dry Solids

Husa, W.J. and Becker, C.H., J. Am. pharm. Ass.,
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scient. Edn, 1940, 29, 78-86

Incompatibilities in prescriptions III. The use of inert
powders in capsules to prevent liquefaction due to for-
mation of a eutectic mixture

camphor, salol; diluents, various; storage trials

Husa, W.J. and Becker, C.H., J. Am. pharm. Ass.,
scient. Edn, 1940,29, 136-41

Incompatibilities in prescriptions IV. The use of inert
powders in capsules to prevent liquefaction .due to deli-
quescence ’

deliquescent drug mixtures; diluents, various; storage trials

Husa, W.J. and vMacek, T.J., J. Am. pharm. Ass.,
scient. Edn, 1942, 3] , 213-16

Incompatibilities in prescriptions V. The use of tribasic
calcium phosphate and silica gel in capsules to prevent
liquefaction

deliquescent drug mixtures; diluents, calcium phosphate, silica
gel; storage trials

Bellafiore, I.J., J. Am. pharm. Ass., pract. Pharm. Edn,
1953, 14, 580-2

Stabilization of capsules of eutectic mixtures against
liquefaction

aspirin, caffeine citrate, camphor, phenazone; diluent, kaolin;
eutectic mixtures; storage

Boger, W.P. and Gavin, J.J., New Engl. J. Med., 1959,
261 , 827-32

An evaluation of tetracycline preparations

tetracyclines; diluents, citric acid, dicalcium phosphate, gluco-
samine and lactose; 4.4.6.1

Jacobs, P., Pharm. Weekbl. Ned. , 1964', 99, 719-21

Filling of capsules with voluminous substances (in
Dutch)

‘powder compression devices; powder properties, bulk density

Czetsch-Lindenwald, H.V. and Tawashi, R., Pharm.
Ind., Berl., 1965, 27, 146-51

Tests with hard gelatin capsules (in German)

glidant, fumed silica; nomogram, fill-weight, capsule size deter-
mination; 3.8.2.4; 3.8.3.6

Czetsch-Lindenwald, H.V. and Asker, A.F., Pharm.
Ind., Berl., 1966,28, 614-16 '

Lubricants for filling hard gelatin capsules (in German)
lubricants, various; powder properties, flow measurements;
product weight uniformity

Zoglio, M.A., Maulding, H.V., Haller, R.M. and Brig-
gen, S., J. pharm. Sci., 1968, 57, 1877-80

Pharmaceutical heterogeneous systems III. Inhibition
of stearate lubricant induced degradation of aspirin by
the use of certain organic acids

acetylsalicylic acid; lubricant, magnesium stearate; stability,
effect of formulation

3.2.4.1 Dry Solids 221

Czetsch-Lindenwald, H.V., Auxilary products for oral
solid dosage forms, Symposium (Barcelona, Faculty of
Pharmacy, University of Barcelona), 1969, 143-9

Influence of lubricants on the accuracy of fill of capsules
(in Spanish)

lubricants, aluminium stearate, magnesium stearate,vpolyethy-
lene glycol, silicon dioxide, talc; powder properties, flow, effect
of lubricants; product weight uniformity, effect of lubricants;
storage, high humidity, effect of lubricant

Delonca, H., Puech, A., Segura, G. and Youakim, Y.,
J. Pharm. Belg., 1969, 24, 317-31

Influence of excipients and conditions of storage on the
stability of medicines. II. Capsules of acetylsalicylic acid
(in French)
aspirin; diluents, calcium phosphate, calcium sulphate, maize
starch, polyvinylpyrrolidone, sodium alginate; lubricant, talc;

_ 3.8.3.7

Ito, K., Hitomi, M., Kaga, S.-I. and Takeya, Y., Chem.
pharm. Bull., Tokyo, 1969, 17, 1138-45

Studies on hard gelatin capsules II. The capsule filling
on powders and effects of glidant by ring filling method-
machine

diluents, lactose, starch; glidants, colloidal silicon dioxide, pro- ,_
duct weight uniformity, effect of formulation; 3.2.3.2

Fonner, D.E., Buck, J.R. and Banker, G.S., J. pharm.
Sci., 1970, 59, 1587-96

Mathematical optimization techniques in drug product
design and process analysis
formulation, processing, mathematical optimisation technique,
Lagrangian analysis

Prista, L.N., Morgado, R.R., Fonseca, A. and Pinho,
A.A., Anais Fac. Farm. Porto, 1970, 30, 19-34

Studies on hard gelatin capsules 1. Ease of filling with
powders (in Portuguese)
filling materials, powder types, calcium carbonate, lactose, qui-
nine hydrochloride, sodium chloride; lubricants, polyethylene
glycol 4000, silicon dioxide, stearates, aluminium, magnesium,
zinc; powder properties, flow, angles of repose, effect of lubri-cants

Samyn, J.C. and Jung, W.Y., J. pharm. Sci., 1970,59,
169-75. A

In vitro dissolution from several experimental capsule
formulations

diluents, dibasic calcium phosphate, lactose, disintegrants,
starch; lubricants, magnesium stearate, talc; 4.2.4

Caldwell, H.C. and Westlake, W.J., J. pharm. Sci.,
1972, 61, 984-5

Magnesium lauryl sulfate, "soluble lubricant

lithium carbonate; diluent, spray-dried lactose; lubricants,
magnesium lauryl sulphate, magnesium stearate

Khalil, S.A. and Ali, L.M.M., Actapharm. suec., 1972,
9, 563-72 ’
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Some formulation factors affecting disintegration and
dissolution of chloramphenicol capsules

chloramphenicol; diluents, calcium phosphate, lactose; lubri-
cants, magnesium stearate, talc; 4.2.4

Caldwell, H.C. and Westlake, W.J., Can. J. pharm.
Sci., 1973, 8, 50—3

Magnesium lauryl su1fate—solub1e lubricant
lithium carbonate; diluent, lactose; lubricants, magnesium
lauryl sulphate, magnesium stearate, sodium lauryl sulphate;
powder properties, particle size determination, Coulter
counter; 3.8.3.6; 4.2.4

Goodhart, F.W., McCoy, R.H. and Ninger, F.C., J.
pharm. Sci., 1973, 62, 304-10

New in vitro disintegration and dissolution test method
for tablets and capsules

diluents, microcrystalline cellulose, starch; lubricants, magne-
sium stearate, stearic acid; wetting agents, sodium lauryl sul-
phate; 4.2.4

Caldwell, H.C., J. pharm. Sci., 1974, 63, 770-3

Dissolution of lithium and magnesium from lithium car-
bonate capsules containing magnesium stearate
lithium carbonate; diluent, lactose; lubricants, magnesium
lauryl sulphate, magnesium stearate, sodium stearate, stearic
acid; product weight uniformity, comparison and effect of lubri-
cants; wetting agent, sodium lauryl sulphate; 4.2.3.4

Newton, J.M. and Razzo, F.N., J. Pharm. Pharmac.,
1974, 26, Suppl., 30P-36P

The influence of additives on the in vitro release of drugs
from hard gelatin capsules
‘nitrofurantoin, nitrofurazone, oxytetracycline dihydrate, tetra-
cycline hydrochloride; diluents, lactose, sodium starch glyco-
late, starch; lubricant, magnesium stearate; wetting agent,
sodium lauryl sulphate; 4.2.3.4

Varthalis, S. and Pilpel, N. , J. Pharm. Pharmac., 1976,
28, 415-9

Anomalies in some properties of powder mixtures

paracetamol, oxytetracycline; diluent, lactose; powder proper-
ties, bulk density

Mony, C., Sambeat, C. and Cousin, G., First Internatio-
nal Conference of Pharmaceutical, Technology, (Paris,
APGI, May 31—June 2, 1977), 1977, II, 98-108

Applications of the measure of force in the formulation
and filling of hard gelatin capsules (in French)
diluents, celluloses, microcrystalline and granular, lactose,
powder and microcrystalline, starches, maize, potato and rice,
starch modified, sodium carboxymethyl starch; lubricants,
magnesium stearate, talc; product weight uniformity, effect of
diluents, lubricants; 3.2.3.3

Ryder, J. and Thomas, A., J. Pharm. Pharmac., 1977,
29, Suppl., 63p

A comparison of the effectiveness of several disinte-
grants in capsules of 4-ethoxycarbonylphenoxy-2’-pyri-
dylmethane (BRL 10 614)

4-ethoxycarbonylphenoxy-2’-pyridylmethane; disintegrants,
polyvinylpyrrolidone, cross-linked (Polyclar AT), sodium car-
boxymethylcellulose, low substituted (Nymcel ZSB16), sodium
starch glycolate (Primojel), starch (maize); 4.2.3.4

Seager, H., Mfg Chem. , 1977, 48(4), 25-35

Spray-coating bulk drugs -aids dosage form production
drug availability, in viva, human, serum levels, comparisons
of dosage forms and formulations; powder properties, modifi-
cation by spray-coating techniques

Kurihara, K. and Ichikawa, I., Chem. pharm. Bull.,
Tokyo, 1978, 26, 1250-6

Effect of powder flowability on capsule-filling-weight-
variation

diluents, microcrystalline cellulose, lactose, potato starch;
lubricant, magnesium stearate; product weight uniformity,
effect of formulation; 3.2.3.3

Liedtke, R., German (BRD) Patent (offen.) 2719156,
1978

Two compartment medical capsules
capsule, hard gelatin, two compartment; formulation, incom-
patible ingredients

Mendes, R.W., Masih, S.Z. and Kanumuri, R.R., J.
pharm. Sci., 1978,67, 1613-16 '

Effect of formulation and process variables on bioequi-
valency of nitrofurantoin 1: Preliminary studies

nitrofurantoin; diluents, compressible sugar, lactose, mannitol;
lubricant, magnesium stearate; 4.2.3.4

Small, L.E. and Augsburger, L.L., Drug Dev. ind.
Pharm., 1978, 4, 345-72

Aspects of the lubrication requirements for an automa-
tic capsule filling machine

diluents, microcrystalline cellulose, lactose, compressible
starch; formulation of contents, effect on filling machine; lubri-
cants, magnesium lauryl sulphate, magnesium stearate, stearic
acid; 3.2.3.3

Beecham Group Limited, French Patent 2 320 731, 1979

Oral antibiotic—polyvinylpyrrolidone capsules, with
short disintegration times and which are rapidly soluble
disintegrant, crospovidone

Kassem, A.A., Zaki, S.A., Mursi, N.M. and Tayel,
S.A., Pharmazie, 1979, 34, 86-91
Effect of certain additives on the dissolution rate of

chloramphenicol

adsorbents, colloidal silicon dioxide, various grades; diluents,
dextrose, lactose, sucrose; solid dispersions, method of manu-
facture, fusion; surface-active’ agents, natural, dehydrocholic
acid, sodium deoxycholate; surface-active agents, synthetic,
macrogol esters, macrogol ethers, sodium lauryl sulphate;
4.2.3.4
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Merle,’C.,, Artaud, M. and Guyot-Hermann, A.M.,
Farmaco, Edn prat., 1979, 34, 210-19

Influence of glidants on the dissolution rate of acetylsali-
cylic acid in hard gelatin capsules (in French)

lubricants, hydrophilic, colloidal silicon dioxide (Aerosil, Levi-
lite), hydrophobic, talc, magnesium stearate; powder proper-
ties, porosity, effects of lubricants, mechanism of action;
4.2.3.4

Stewart, A.G.,~Grant, D.J.W. and Newton, J.M., J.
Pharm. Pharmac., 1979, 31, 1-6 ‘

The release of a model low-dose drug (riboflavine) from
hard gelatin capsule formulations

diluents, dicalcium phosphate, kaolin, lactose, microcrystalline
cellulose, modified starch, sodium bicarbonate, sodium carb-
oxymethyl starch, starch; lubricant, magnesium stearate; 4.5.5

Shek, E., Ghani, M. and Jones, R.E., J. pharm. Sci.,
1980, 69, 1135-42

Simplex search in optimisation of capsule formulation

diluent, lactose; formulation, mathematical optimisation tech-
nique, simplex method, level of disintegrant; disintegrant,
maize starch; lubricant, stearic acid; powder properties, tapped
bulk density, rate of consolidation; 4.2.3.4

Botzolakis, J .E., Small, L.E., and Augsburger, L.L.,
Int. J. Pharmaceut., 1982, 12, 341-9 .

Effect of disintegrants on drug dissolution from capsules
filled on a dosator-type automatic capsule-filling
machine

hydrochlorothiazide, paracetamol; diluent, dicalcium phos-
phate dihydrate; disintegrants, maize starch, sodium carboxy-
methylcellulose, sodium carboxymethyl starch, crospovidone;
glidant, sodium silicoaluminate; 4.2.4.

Botzolakis, J.E. and Augsburger, L.L. , J. Pharm. Phar-
mac. , 1984, 36, 77-84

The role of disintegrants in hard-gelatin capsules
hydrochlorothiazide; diluents, dicalcium phosphate, lactose;
disintegrants, croscarmellose types A and B, sodium carboxy—
methyl starch; lubricant, magnesium stearate; 3.2.3.3; 4.2.4

Stamm, A., Boymond, C. and Mathis, C., Drug Dev.
ind. Pharm., 1984,10, 355-80

Some aspects of the formulation of hard gelatin capsules

diluents, granulating materials, glycerol palmitostearate, hyd-
rogenated castor oil, hydroxypropylmethylcellulose, methacry-
lic acid polymers, polyethylene glycol, polyvinylpyrrolidone;
diluents, powders, lactose, microcrystalline cellulose, pregela-
tinised starch; glidant, colloidal silicon dioxide; lubricant, mag-
nesium stearate; 4.2.3.4

Chowhan, Z.T. and Chi, L.-H., Pharm. Technol., 1985,
9(3), 84, 86, 90, 92, 94-97

Drug-excipient interactions resulting from powder mix-
ing, I: Possible mechanisms of interaction with starch
and its effect on drug dissolution
ketorolac tromethamine; diluents, lactose, starch, maize and
pregelatinised; disintegrants, starch, maize and pregelatinised;
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drug, content uniformity, effect of lubricant mixing; lubricant,
magnesium stearate; 4.2.2.1; 4.2.3.4

Chowhan, Z.T., and Chi, L.-H., Pharm. Technol.,
1985 , 9(4), 30, 32-33, 36, 38-41

Drug-excipient interactions resulting from powder mix-
ing. II: Possible mechanisms of interactions with crospo-
vidone and its effect on in vitro dissolution

ketorolac tromethamine; diluent, lactose; disintegrant, crospo-
vidone; drug, content uniformity, effect of lubricant mixing;
lubricant, magnesium searate; 4.2.2.1; 4.2.3.4

Mehta, A.M. and Jones, D.M., Pharm. Technol., 1985,
9(6), 52, 54-55, 58-60

Coated pellets under the microscope
coating machines, tablet pan, conventional and modified,
fluidised bed; coating materials, ethyl cellulose, hydroxypro-
pylmethyl cellulose; pellets, coated, method of manufacture;
pellets, physical properties, surface characteristics by scanning
electron microscopy, effects of, coating device, position ofspray

O’Connor, R.E. and Schwartz, J .B., Drug. Dev. ind.
Pharm., 1985,11, 1837-57 ‘

Spheronisation II: Drug release from drug-diluent mix-
tures

chlorothiazide, chlorpheniramine maleate, quinidine sulphate,
theophylline; diluents, microcrystalline cellulose, microcrystal-
line cellulose/carmellose sodium; drug availability, dissolution
rate of pellets, effect of formulation; pellets, method of manu-
facture, wet granulation, extrusion, spheronisation; pellets,
physical properties, density, friability, particle size

Anno, E. M. and Rees, J . E. , Fourth International Con-
ference an Pharmaceutical Technology, (Paris, APGI,
June 3-5, 1986), 1986, V, 61-69

Release of phenytoin sodium from capsules containing
two- and three-component mixes
phenytoin sodium; diluents, calcium sulphate dihydrate, lac-
tose; lubricant, magnesium stearate; powder properties, state
of mixture, scanning electron microscopy, X-ray microanalysis ;
4.2.3 .4 '

Ari-Ulubelen, A., Akbuga, J ., Bayraktar-Alpmen, G.
and Giilhan, S., Pharm. Ind., Berl., 1986, 48, 393-395
Effect of formulation factors on the in vitro dissolution

characteristics of phenytoin sodium capsules

phenytoin sodium; diluents, calcium sulphate dihydrate, lac-
tose, maize starch, sodium sulphate; lubricants, colloidal sili-
con dioxide, magnesium stearate, talc; 4.2.3.4

Chowhan, Z.T. and Chi, L.-H., J. pharm. Sci., 1986,
75, 534-541

Drug-excipient interactions resulting from powder mix-
ing, III: Solid state properties and their effect on drug
dissolution —

prednisone; diluents, calcium hydrogen phosphate, pregelati-
nised starch; disintegrants, pregelatinised starch, sodium starch
glycolate; drug, content uniformity, effects of, formulation of
contents, lubricant mixing; lubricant, magnesium stearate;
4.2.2.1; 4.2.3.4 " 5
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Chowhan, Z.T. and Chi, L.-H., J. pharm. Sci., 1986,
75, 542-545 .

Drug-excipient interactions resulting from powder mix-
ing, IV: Role of lubricants and their effect on in vitro
dissolution

ketorolac tromethamine; diluent, lactose; disintegrant, crospo-
vidone; lubricants, magnesium stearate, sodium stearyl fumar-
ate; 4.2.2.1.; 4.2.3.4

Kohri, N., Mori, K.-I., Miyazaki, K. and Arita, T.,
J. pharm. Sci., 1986, 75, 57-61

Sustained release of nifedipine from granules

binders, ethylcellulose, hydroxypropylmethylcellulose, hyd-
roxypropylmethylcellulose phthalate; diluents, maize starch,
microcrystalline cellulose; formulation, pH-dependent and
pH-independent granules; 4.5.6.2

3.2.4.2 Formulation of Semi-solids

Centre de Recherches Marcel Midy, Swiss Patent
510550, 1971, through Derwent Accession No. 648585-
BJ, 1969

Encapsulation process
diluents, fatty substances, non oxidisable, melting point 30-40°;
filling machine, volumetric dosing

Broer, J ., Verpack. -Rdsch., Frankf., 1978, 28, 706-7
Thefillingofliquidsintohardgelatin capsules (inGerman)
capsules, comparison of hard and soft; filling, liquids and semi-
solids, industrial scale; formulation, contents, liquid and semi-
solid

Cuiné, A., Mathis, C., Stamm, A. and Francois, D.,
Labo-Pharma Probl. Tech. , 1978, 26(274), 222-7

Filling hard gelatin capsules with viscous solutions of
active principles. I— Preliminary studies — Excipients (in
French)

capsule, sealing; excipients, oils and thickening agents; formu-
lation properties, melting point, surface tension, viscosity; sta-
bility, effect of temperature and time

Cuiné, A., Mathis, C., Stamm, A. and Francois, D.,
Labo-Pharma Probl. Tech., 1978, 26(276), 421-30

Filling hard gelatin capsules with viscous solutions of
active principles. II-Rheological study of fatty exci-
pients (in French)

excipients, thixotropic mixtures; formulation properties, visco-
sity, thixotropic mixtures

Cuiné, A., Mathis, C., Stamm, A. and Francois, D.,
Pharm. Ind., Berl., 1978,40, 654-7

The filling of viscous solutions of active materials into
hard gelatin capsules (in German)
clofibrate, vitamin A; applications; capsule, sealing; excipients,
oils and thickening agents; formulation properties, viscosity

Cuiné, A., Mathis, C., Stamm, A. and Francois, D.,
Labo-Pharma Probl. Tech., 1979, No. 292, 863-8

Filling of hard gelatin capsules with viscous solutions
(or suspensions) of active ingredients III. Formulation
of active ingredients (in French) ' .

active ingredients, powders and semi-solid materials; exci-
pients, oils; filling machine, cold and hot filling; formulation
properties, viscosity, effect of formulation; stability testing;
thickening agents, colloidal silicon dioxide, waxes

Francois, D. and Jones, B.E‘., Mfg Chem., 1979, 50(3),
37, 38, and 41

Making the hard capsules with the soft centre
capsules, comparison of hard and soft; filling, liquids and semi-
solids, small scale, industrial scale; formulation, contents,
liquids and semi-solids, adjuvants and diluents; history; review

Boymond, C. and Mathis, C. , Second International Con-
ference on Pharmaceutical Technology, (Paris, APGI,
June 3-5, 1980), 1980, IV, 93-103

A study of the influence of formulation on the release
of ephedrine hydrochloride from hard gelatin capsules
(in French)
excipients, hydrophobic, glycerides; formulation, delayed
release; 4.2.3.4

Cuiné, A., Mathis, C. and Stamm, A., Second Interna-
tional Conference on Pharmaceutical Technology,
(Paris, APGI, June 3-5, 1980), 1980, I, 66-76

Hard gelatin capsules with paste contents: study of the
rheological properties and in vitro release of active prin-
ciples (in French)
capsule, sealing; excipients, oils; formulation properties, visco-
sity, effect of formulation; thickening agents, colloidal silicon
dioxide, waxes; 4.2.3.4

Hoechst UK Ltd, British Patent 1 572 226, 1980

Improvements in and relating to pharmaceutical prepa-
rations in solid unit dosage forms

diluents, polyethylene glycols, polyvinyl acetate; formulation
of contents, prolonged release; thickeners, colloidol silicon di-
oxide, hydrogenated castor oil; 3.2.3.4; 4.2.4

Kreuter, J., Speiser, P.P. and Prasad, N.K., Second,
International Conference on Pharmaceutical Techno-
logy, (Paris, APGI, June 3-5, 1980), 1980,11, 103-8

In vitro release of different dosage forms of 8-methoxy-
psoralen

excipients, solvents, oleyl oleate, polysorbate 80; 4.2.3.2

Walker, S.E., Ganley, J.A., Bedford, K. and Eaves,
T. , J. Pharm. Pharmac., 1980, 32, 389-93

The filling of molten and thixotropic formulations into
hard gelatin capsules

content uniformity, comparison of liquid and powder formula-
tions; filling machine performance, effect of formulation; for-
mulation, effect on dissolution rate, controlled-release and
standard products; formulation, thermosetting and thixotropic
mixtures, method of manufacture; product weight uniformity,
comparison of liquid and powder formulations; 3.2.3.4;
4.3.3.4; 4.2.3.6
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Lilly Industries Ltd, British ‘Patent 1 590 864, 1981
Thixotropic filling medium for hard gelatin capsules
diluents, review of; physical properties", of contents, surface
tension, viscosity, effect of formulation

Francois, D., Denmat, A., Waugh, A. and Woodage,
T., Pharm. Ind., Berl., 1982, 44, 86-9

The in vitro and in vivo availability of phenylpropanola-
mine from oil/paste formulations in hard gelatin cap-
sules ~

phenylpropanolamine; diluents, powders, lactose; diluents,
semi-solids, hydrophilic, Labrafil M 2130 BS, lipophilic, arachis
oil/beeswax; formulation of contents, semi-solids, prolonged
release; 4.5.6.2

Hunter, E., Fell, J .T., Sharma, H. and McNeilly, A.
-M., Pharm. Ind., Berl., 1982,44, 90-1

The “in vivo” behaviour of hard gelatin capsules filled
with thixotropic liquids
diluent, polyethylene glycol 1000; physical properties, viscosity
of contents, effect of thickener; thickener, colloidal silicon
dioxide; 4.4.3

Mathis, C. and Cuiné, A., Labo-Pharma Probl. Tech.,
1983, 31 , 935-43

' Formulation, stability and in vitro availability of active
principles as solutions or viscous suspensions filled in
hard gelatincapsules (in French)

capsule sealing; excipients, natural and synthetic, physical pro-
perties; formulation, physical properties, effect of formulation,
addition of colloidal silicon dioxide; 4.2.3.4

Francois, D., Chapter VI, in The Capsule, Basics, Tech-
nology and Biopharmacy, a Modern Dosage Form (in
German), Fahrig, W. and Hofer, U. (Eds), Stuttgart,
Wissenschaftliche Verlagsgesellschaft mbH, 1983,
pp. 112-26

Liquid and paste filling into hard gelatin capsules (in
German)

clolibrate, phenylpropanolamine, vitamin E, examples; 3.2.3.4

Bauer, K.H. and Dortunc, B., Drug Dev. ind. Pharm.,
1984, 10, 699-712

Non-aqueous emulsions as vehicles for capsule fillings
caffeine, chloramphenicol, salicylic acid, sodium salicylate;
diluents, polyethylene glycol, propylene glycol, rape seed oil,
semi-solid trig1yceride/wax mixtures; formulation, non-
aqueous emulsions; 4.5.5

Djimbo, M. and Mo'e's, A.J., J. Pharm. Belg., 1984,
39, 36-42

Release of drugs formulated as hard pastes filled into
hard gelatin capsules. Part 1. Physical properties and
in vitro testing

acetylsalicylic acid, theophylline; diluents, pastes, polyethy-
lene glycols, suppository bases; paste properties, rheology,
effect of formulation’; disintegrants, Ac-Di-Sol, polyplasdone,
sodium carboxymethyl starch; 4.2.3.4

3.3 Capsules, Soft Gelatin 225

Bowtle, W.J., Lucas, R.A. and Barker, N.J., Fourth
International Conference on Pharmaceutical Techno-
logy, (Paris, APGI, June 3-5, 1986), 1986, V, 80-89

Formulation and process studies in semi-solid matrix
capsule technology

fenoprofen, vancomycin; excipients, polyethylene glycols;
excipients, physical properties, heating/cooling characteristics,
rheology; fill materials, physical properties; semi-solid filling,
process characteristics; 3.8.3.7; 4.5.5

Chatham, S.M., Newton, J.M. and Walker, S.E.,
Fourth International Conference on Pharmaceutical
Technology, (Paris, APGI, June 3-5, 1986). 1986, II,
213-20 ‘

The influence of thermal history on the morphology of
PEG 4000 '

polyethylene glycol 4000, structure, measurement by differen-
tial scanning calorimetry and X-ray crystallography, effect of
thermal history

Hagenlocher, M., Hannula, A.M., Wittwer, F., Soliva,
M. and Speiser P., Fourth International Conference on
Pharmaceutical Technology, (Paris, APGI, June 3-5,
1986), 1986, I, 398-405

Hard gelatin capsules for rectal drug delivery
paracetamol; diluents, Labrafil M2130 BS, M2735 BS, Miglyol
812, Witepsol H15; 3.5.2; 4.5.3.4

Mathis, C. and Heimendinger, J ., Fourth International
Conference on Pharmaceutical Technology, (Paris,
APGI, June 3-5, 1986), 1986, V, 90-98

Test of programming the release of active principles
from pasty excipients in hard gelatin capsules (in
French)

aspirin; excipients, Gelucires, Labrafils, Precirol, Simulsols; I4.2.3.4

3.3 Capsules, Soft Gelatin
3.3.1 General References

Baum, E., Chemikerzeitung, 1952, 76, 847-50

The gelatin capsule, an economic packaging form (in
German)

applications; manufacture

Kipphan, K., Cherhie-Ingr.-Tech., 1952,24, 299-301

The gelatin capsule, its manufacture and its use (in Ger-
man)

applications; manufacture

Brass, H., Pharm. Ind., Berl., 1954,16, 421-4

The gelatin capsule, its manufacture and pharmaceutical
significance (in German)

applications; manufacture _

Kipphan, K., Dt. ApothZtg, 1955, 95, 1032-6

Gelatin capsules _(in German)
applications; manufacture
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Clemow, 1., Mfg Chem., 1957, 28, 170-2

Gelatin capsules -50 million a week

applications; manufacturing method, rotary die

Mi'1ller,_G., Fette Seifen Anstr-Mittel, 1960, 62, 395-9

The manufacture of gelatin capsules (in German)
applications; capsule properties; formulation of shell; manufac-
ture, seamed capsules, automatic and semi—automatic machines

Miiller, G., Mfg Chem., 1961, 32, 63-6

Methods and machines for making gelatin capsules

formulation, shell; manufacture, seamed and seamless capsules

Widmann, A. , Pharm. Weekbl. Ned. , 1961, 96, 669-71

The manufacture of gelatin capsules (in Dutch)
applications; manufacture

Clemow, J. , Labo-Pharma. , 1962, I0(104) , 63-7

Soft gelatin capsules (in French)
applications; history; manufacture

Miiller, G. , Pharm. Ztg, Berl., 1962, 107, 444-6

Soft gelatin capsule—machines (in German)
manufacture, industrial scale, seamed and seamless capsules

Genet, H., Capsules et Gélules, Symposium (Paris,
Faculty of Pharmacy, University of Paris), 1970, I, 1-28

The soft gelatin capsule (in French)
capsules, enteric; filling; history; manufacture, seamed and
seamless; pharmacopoeial standards; raw materials, standards;
requirements

Torrado Valeiras, J .J ., Monitor Farm. Terap., 1970, 76 ,
181-4

Soft gelatin capsules (in Spanish)
applications; manufacture

Widmann, A., Pharma Iht., 1970, No. 1, 5-10

Soft gelatin capsules

applications, oral, rectal, vaginal, veterinary; manufacturing
method, rotary die; pharmacopoeial standards; properties;
storage, packaging, stability?

Stephan, D., Packung Transp. chem. Ind., 1975, No.
12, 2-4

Soft gelatin capsules: Convenience and optimum form
for bitter medicines (in German)

applications; manufacturing method, rotary die

Hellberg, N. , Farmaceutisk Revy, 1977, 76, 30-1

Soft capsules - not only easy to swallow . . . (in Swedish)
applications; drug availability; manufacture

Maconachie, S., Mfg Chem. , 1977, 48(8), 33, 35-6, 39

Soft gelatin capsules in product development

drug availability, in vivo; formulation, contents; stability

Stephan, D.-,’Packung Transp. chem. Ind., 1979, No.
4,188

Soft gelatin capsules not only for medicines (in German)
applications, chemical and cosmetic; manufacturing method,
rotary die

Baes, E. A., Mfg Chem., 1981, 52(3), 33-4

Soft shell capsules

applications; drug availability; manufacture; market analysis I

Berry, I.R., Drug Cosmet. Ind. , 1982, 131, 40

One-piece, sealed soft gelatin capsules-why tamper
resistant

applications; packaging

Seager, H. Pharm. Technol., 1985, 9, 84, 86, 88, 90,
92, 94, 96, 98, 100, 102,104

Soft gelatin capsules: a solution to many tabletting pro-
blems

applications; drug availability, in vivo, comparison with other
dosage forms; manufacturing method, rotary die; physical pro-
perties, comparison with drugs and tablets; stability, effects
of storage

3.3.2 Manufacturing and Filling Soft Capsules

3.3.2.1 Seamed Capsules

Scherer, R.P. , British Patent 395 546, 1933

Method of and apparatus for making capsules
manufacturing method, rotary die »

Ravenscroft, E.A. and Young, F.H., assigned to

Abbott Laboratories, U. S. Patent 2205 837, 1940
Capsule making machine

capsule identification, by embossing; manufacturing method,
rotary die

Scherer, R.P., U. S. Patent 2 199 210, 1940

Method and apparatus for making capsules by needle
injection

capsule fill, liquid; capsule filling, needle injection; manufac-
turing method, rotary die

Waring, 0.1., assigned in part_ to Rothberg, P., U.S.
Patent 2 199 425, 1940

Method and means for making" capsules
capsule fill, solid, semi-solid, liquid; manufacturing method,
rotary die

Ravenscroft, E.A., assigned to Abbott Laboratories,
U.S. Patent2279505, 1942 - '

Capsule making machine

capsule fill, liquids; manufacturing method, rotary die

Anon., Mfg Chem., 1955,26, 56-8

Pharmaceutical processing of aureomycin

tetracyclines; capsule fill, powder; manufacturing method

J.-
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Cooke, C.H., assigned to Upjohn Company, U.S.
Patent 3 081234, 1963

Elimination of entrapped air in elastic capsules
capsule fill, granules and powders; manufacturing method,
rotary die; processing conditions

Anon., Mfg Chem, 1965, 36(9), 65

Encapsulating machine for soft shell products

manufacturing method, rotary die

Kath, A.W., assigned to R.P. Scherer"JCorp., U.S.
Patent3 269 088, 1966

Opposed gelatin sheets pressed together after filling
manufacturing method, rotary die; processing conditions

Berry, I.R., Drug Cosmet. Ind., 1984, 134(4), 26-8,
30, 84-5

Process validation for soft gelatin capsules
capsule properties, seam thickness, wall thickness, weight
uniformity; manufacturing method, rotary die, process condi-
tions; product weight uniformity

3.3.2.2 Seamless Capsules

Merrill, E.C., Reddie, J.W. and Anderson, J.M.,
assigned to United Drug Company, U.S. Patent
2275 154, 1942

Method for making capsules
manufacturing method, extrusion

' Plourde, N.N., assigned to Gunnell Capsulations, Inc.,
U. S. Patent 2 692 404, 1954

Seamless moulded capsule

capsule shell composition, gelatin and gelatin substitute; manu-
facturing method, injection moulding; processingconditions

Briess, P., Mfg Chem., 1961, 32, 275

The “drop” method of capsule manufacture
manufacturing method, drop

Moreland, S.T. , U. S. Patent 4 028 024, 1977

Manufacture of filled capsules or the like
capsule shell composition, moisture content; machine; manu-
facturing method, extrusion, gelatin low moisture content

3.3.3 Formulation of Soft Capsules

3.3.3.1 Capsule Shells

Patterson, S.J. and Lerrigo, A.F., -Q. J. Pharm. Phar-
mac., 1947, 20, 83-6

Betanaphthol in gelatin capsules—its use as a preserva-
tive, with a method for its determination

preservative, betanaphthol, effect of storage on concentration

Scherer, J .O., assigned to R.P. Scherer Corporation,
U. S. Patent 2 628 916, 1953

Process of preparing molten gelatin solution
manufacture, preparation bubble-free gelatin solution; manu-
facture, process for applying vacuum

3.3.3.1 Capsule Shells 227

Weidenheimer, J .F. and Callahan, F.M., assigned to
American Cyanamid Company, U.S. Patent 2770 553,
1956

Soft gelatin encapsulation
plasticisers, acetamide, formamide

Stanley, J.P. and Bradley, C.W., assigned to R.P.
Scherer Corporation, U. S. Patent 2 870 062, 1959 »

Acid treated high Bloom gelatin

gelatin, manufacture, acid-treated bone; gelatin, properties,
high Bloom, low viscosity; plasticisers , -

American Cyanamid Company, British Patent 1 037 463 ,
1966 . '

Surface dyeing and pigment marking of gelatin capsules
colour, surface dyeing; formulation, printing inks; identifica-
tion, colour, imprinting -

Mima, H. , Noda, E. and Banba, H. , assigned to Takeda
Chemical Industries, Limited, Japan, U. S. Patent
3 456 051, 1969

Protection against humidity by addition of buffer

gelatin film composition, inclusion of buffer; stability, protec-
tion of contents

R.P. Scherer Corporation, British Patent 1 252 200, 1971

Improved gelatine capsules

capsule shell properties, mechanical strength, moisture resis-
tance; gelatin film composition, additives, glycerol, silicone
fluid; 3.4.2.2

Rolle, F.J., assigned to R.P. Scherer Corporation, U. S.
Patent 3 653 934, 1972

Gastro-resistant capsules

gelatin film composition (non-enteric), additives, glycerol, sili-
cone fluid; 3.4.2.2

Horn, F.S., Veresh, S.A. and Miskel, J.J., J., pharm.
Sci., 1973,62, 1001-6

Soft gelatin capsules 1: factors affecting capsule shell
dissolution rate

gelatin, Bloom strength, type; plasticisers, glycerol, hexagly-
cerol, sorbitol; solution enhancers, lysine hydrochloride, urea;
4.2.3.1

Tanabe Seiyaku Company Limited, Japanese Patent
7310522, 1973, through Der’went Accession No.
19506U-AB,1969

Soft capsules

capsule properties, mechanical strength, solubility, stability;
drug release, enteric and non-enteric capsules; gelatin film,
composition

Hom, F.S., Veresh, S.A. and Ebert, W.R., J. pharm.
Sci., 1975, 64, 851-7

Soft gelatin capsules II: oxygen permeability study of
capsule shells "

________________A
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pigments, titanium dioxide; plasticisers, decaglycerol, glycerol,
hexaglycerol, sorbitol; 3.8.2.3

Horn, F.S., Drug Dev. ind. Pharm., 1984, 10, 275-87

Soft gelatin capsules III: an accelerated method for
evaluating the dissolution stability of various gel formu-
lations

plasticisers, glycerol, sorbitol; solution enhancers, 1-histidine,
semicarbazide; 4.2.3.1

Armstrong, N.A. , James, K.C., Collet, D. and Thomas,
M., Drug Dev. ind. Pharm., 1985, 11, 1859-68

Solute migration from oily solutions into glycerol-gela-
tin mixtures

gelatin film composition, additives, glycerol; solute migration,
measurement into glycerogelatin column from oily solution;
solute migration, effect of composition of glycerogelatin base,
nature of solutes \

3.3.3.2 Formulation of Contents of Soft Capsules

Kreuger, P., assigned to N.V. Moutsuikerindustrie and
Extractiebedrijf Maltostase, U. S. Patent 2 580 683, 1951

Aqueous fills of sugar syrup
contents, syrup vehicles; gelatin film composition, additives,
glycerol, sugar; stability, protection of contents

Kurtz, W.M., assigned to Upjohn Company, U.S.
Patent3 126 321, 1964

Soft gelatin capsules
oleaginous vehicle, formulation, oil and purified cellulose; sta-
bility, protection of contents

Hom, F.S. and Miskel, J.J., J. pharm..Sci., 1970, 59,
827-30

Oral dosage form design and its influence on dissolution
rates for a series of drugs ,
diluents, polyethylene glycol 400, polyol-surfactants, non-
ionic; 4.2.3.2

Hom, F.S. and Miskel, J.J., Lex & Sci., 1971, 8(1),
18-26 .

Enhanced dissolution rates for a series of drugs as a
function of dosage form‘ design

diluents, polyethylene glycol 400, polyol-surfactant, non-ionic;
4.2.3.2 ‘ '

Cardini, C. and Stacchini, A., Boll. chim.-farm., 1973,
112, 104-9

Studies of availability of certain drugs in oral pharma-
ceutical dosage forms (in Italian)

diluents, beeswax, hydrogenated vegetable oils, polyethylene
glycol 400 and 4000, polysorbate 81, soya lecithin, vegetable
oils; 4.2.3.2

R.P. Scherer Corporation, British Patent 1 341 121, 1973

Soft gelatin capsule containing a fill of high water con-
tent

capsule fill, liquid, gel-lattice vehicles, high water content;
manufacturing method, rotary die

R.P. Scherer Ltd, German (BRD) Patent (0fi‘en.)
2513601, 1975, through Derwent Accession No.
67705W/41, 1974

Gelatin capsules containing cardiac glycosides

cardiotonic glycosides; contents, solutions in dimethylaceta-
mide, dimethylformamide, polyethylene glycol

Wellcome Foundation Ltd, German (BRD) Patent
(0fi‘en.) 2507635, 1975, through Derwent Accession
No. 59151W/36,1974

Digoxin solutions in capsule forms

capsules: digoxin; drug availability in viva, comparison of
dosage forms; formulation of contents, organic solvent solu-
tion; formulation of shell, plasticisers; manufacturing method,
rotary die

Bobbé, D., Mathis, C., Stamm, A., Metziger, P. and
Gabler, W. , Labo-Pharma Probl. Tech., 1976, 24(258),
879—85

Study of the stability of oily suspensions in soft gelatin
capsules (in French)
capsule fill, physical properties, effect of formulation; diluents,
vegetable oils and waxes; powder properties, particle size dis-
tribution, specific surface area; stability of suspensions, sedi-
mentation rate, effect of formulation; suspension, dicalcium
phosphate; 3.8.3.7

Bobbé, D., Mathis, C., Stamm, A., Metziger, P. and
Widmann, A., First International Conference on Phar-
maceutical Technology, (Paris, APGI,May 31—June 2,
1977), 1977, V, 109-19

Study of the influence of several excipients and adju-
vants on the dissolution rate of amidopyrine from soft
gelatin capsules (in French)
amidopyrine; diluents, arachis oil, beeswax, dimethicones,
Labrafils, Miglyol, polyethylene glycols; formulation of shell;
surfactants, soya lecithin, Tweens; 4.2.3.4

Eckert, T. and Kemper, F., assigned to Kali-Chemie
Pharma GmbH, German (BRD) Patent (0ffen.)
2631214, 1978

Increasing the solubility of poorly soluble pharmaceuti-
cals for their application in gelatin capsules

diluents, glycerol mono-oleate, monoglycerides of C1243 fatty
acids

Springolo, V., Boll. chim. -farm., 1978, 117, 113-21

The bioavailability of formulations of erythromycin base
and stearate in gastric-resistant soft gelatin capsules (in
Italian) _
erythromycin, base, stearate; diluents, beeswax, fractionated
coconut oil, hydrogenated vegetable oil, liquid paraffin, vege-
table oil; surfactants, sodium lauryl sulphate, soya lecithin;
3.4.2.2; 4.4.7.1

Stelle, V., Haslam, J ., Yata, N., Okada, H., Linden-
baum, S. and Higuchi, T., J. pharm. Sci., 1978, 67,
1375-7
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Enhancement of bioavailability of a hydrophobic amine
antimalarial by formulation with oleic acid in a soft gela-
tin capsule
diluents, oleic acid; 4.4.4.1

D’Onofrio, G.P., Oppenheim, R.C., and Bateman,
N.E., Int. J. Pharmaceut., 1979, 2, 91-9

Encapsulated microcapsules

diluents, ethyl acetate, light liquid paraffin; formulation, con-
trolled-release granules; manufacture, microencapsulation

with ethyl cellulose; 4.2.3.6

R.P. Scherer Corporation, German (BRD) Patent
2135 801, 1979

Soft gelatin capsules with aqueous filling in moisture
equilibrium with shell

capsule shell, composition; contents, water-soluble polypep-
tides, polysaccharides, edible synthetic polymers; formulation
of contents, high moisture content; manufacturing method,
rotary die

Laboratories Negma, French Patent 2 500 302, 1982

Novel pharmaceutical compositions of indomethacin (in
French)
indomethacin; diluents, hydrophilic, polyethylene glycols,
lipophilic arachis oil, beeswax, hydrogenated soya oil, partially
hydrogenated vegetable oils; surfactants, Tween 80; 4.5.5

Richard, J. and Andermann, G., Pharm. Acta Helv.,
1982, 57, 116-21

A study of the stability of cyclandelate in soft gelatin
capsules (in French)

diluents, polyethylene glycol 400; 3.8.3.7

Aiache, J.-M., Roca, R., Bastide, J., Bastide, M. and
Kantelip, J .-P., J. Pharm. Belg., 1983, 38, 5-21

Biopharmaceutical study of indomethacin new drug
dosage forms (in French)

indomethacin; diluents, hydrophilic, polyethylene glycols,
lipophilic, arachis oil, beeswax, partially hydrogenated vege-
table oils, soya oil; 4.5.5

Bateman, N.E. and Uccellini, D.A., J. Pharm. Phar-
mac., 1984, 36, 461-4

Effect of formulation on the bioavailability of retinol,
D-or-tocopherol and riboflavine

retinol, D-or-tocopherol, riboflavine, diluents, Aqua-Biosorb,
soya oil; 4.4.4.1

Schmidt, P.C. and Stockebrand, B., Pharm. Res., 1986,
3, 230-34

Capsules with prolonged action, II. Capsule filling by
a gelation process

codeine, theophylline; excipients, triethyl citrate, ethy1cellu-
lose, polyethylene glycol 400, sesame oil; formulation of con-
tents, physical properties, phase diagram, rheology;
formulation of contents, prolonged release, formation of
matrix by gelatin; 4.2.3.6

3.4.1. Gastric Resistant Shells 229

Serujuddin, A.T.M., Sheen, P-C. and Augustine,
M.A.,J. pharm. Sci., 1986, 75, 62—4

Water migration from soft gelatin capsule shell to fill
material and its effect on drug solubility

drug, water insoluble; diluents, polyethylene glycol 400, Gelu-
cine 44/14; drug solubility, determination, effects of encapsula-
tion, comparison of hard and soft gelatin capsules;
encapsulation, method, rotary die; formulation, physical pro-
perties, melting point

3.3.3.3 Protective Coatings for Soft Capsules

Yen, E.C. and Stirn, F. B., assigned to American Cya-
namid Co., U. S. Patent 2 727 833, 1955

Washing and coating composition

coating compositions, moisture resistant, non-tacky; coating
formulation; coating method, dipping

Vance, J .J . and Yen, E.C., assigned to American Cya-
namid Company, U. S. Patent 2 770 571, 1956

Barrier layer of beta pinene polymer

coating compositions, protection of contents; coating formula-
tion, B-pinene polymer; coating method, inside surface gelatin
film

A. Nattermann & Co., French Patent 1559 913, 1969,

through Derwent Accession No. 37 929, 1967

Gelatin capsules coated with methacrylic acid/methyl
methacrylate copolymer

coating compositions, heat resistant, sticking prevention; coat-
ing formulation, copolymer methacrylic acid/methyl methacry-
late, plasticiser; coating method, by spraying

Ciba S.A., Belgian Patent 757 715, 1971, through Der-
wentAccession No. 283865—AB, 1969

Hydroxypropylmethyl cellulose coated gelatin capsules

coating materials, ethyl cellulose, hydroxypropylmethylcellu-
lose, polyalkalene glycol, shellac; coating method, spray appli-
cation; storage, tropical conditions

Engelking, C., assigned to A. Nattermann & Cie,
GmbH, U.S. Patent3592 945, 1971

Increasing heat resistance by coating with copolymer

coating compositions, heat and moisture resistant; coating for-
mulation, anionic copolymer and plasticiser; coating method,
spraying

Ciba-Geigy, A. G., British Patent 1 324 242, 1973

Coated gelatine capsules and a process for their manu-
facture

capsule properties, moisture resistance; coating, formulation;
coating method, coating pan, fluidised-bed spray technique

3.4 Capsules, Enteric
3.4.1 Gastric Resistant Shells

Bogin, H.H., assigned to Parke, Davis & Co., U.S.

Patent 2 575 789, 1951
Process and apparatus for manufacturing capsules
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capsules, hard gelatin: capsule shell composition, gelatin, metal
salt partial ester polycarboxylic acid and cellulose ester; manu-
facturing method, dipping

Parke, Davis & Co. , British Patent 672 814, 1952

Process and apparatus for manufacturing of capsules
capsules, hard gelatin: capsule shell composition, cellulose ace-
tate phthalate, gelatin; manufacturing method, dipping

Golovkin, VA. and Skorik, V.M., Farmatsiya, Mosk.,
1972,21, 20-2

On the formulation of entero-soluble gelatin capsules
(in Russian)

capsules, soft gelatin: chloramphenicol; capsule shell composi-
tion, ammonium cellulose acetate phthalate, gelatin; drug
availability, in vitro, disintegration testing; manufacture, small
scale, seamless capsules

Parke, Davis & Co., Belgian Patent 802585, 1973,
through Derwent Accession No. 03496V-AB, 1972

Keratinised pharmaceutical capsules

capsules, hard gelatin: capsule shell composition, gelatin, hyd-
roxypropylmethylcellulose phthalates; formulation of capsule
film; manufacturing method, dipping

Hirai, M. and Shimizu, T., assigned to Parke, Davis

& Co., U. S. Patent 3 826 666, 1974
Enteric capsules

capsules, hard gelatin: capsule shell composition, gelatin, hyd-
roxypropylmethylcellulose phthalate; manufacturing method,
dipping

Lilly Industries Ltd, Dutch Patent 7401812, 1974,

through DerwentAccession No. 62413V/35

Capsules insoluble at low pH

capsules, hard gelatin: applications, catalysts, pharmaceuticals,
textiles, water softeners; capsule shells, two-layer; capsule shell
composition, gelatin layer, enteric layer; manufacturing
method, dipping

Susai, M., Japanese Patent Application No.7 9 116 219,
1974, through DerwentAccession No. 15108W/O9, 1973

Enteric capsule preparations
capsules, soft gelatin: capsule shell composition, casein, cellu-
lose acetate phthalate, gelatin, hydroxypropylmethylcellulose
phthalate, latex

Lilly Industries Ltd, British Patent 1 455 884, 1976

Improvements in the production of capsules

capsules, hard gelatin: capsule shells, two-layer; capsule shell
composition, gelatin layer, enteric layer; manufacturing
method, dipping

Okajima, Y. , German (BRD) Patent (0flen.) 2 616 748,
1976

Capsules soluble in the intestinal fluids

capsules, two-piece: formulation of shell, gelatin or hydroxy-
propylmethylcellulose and cellulose acetate phthalate,
hydroxypropylmethylcellulose phthalate, methacrylate
polymers; manufacturing method

3.4.2 Coatings for Enteric Capsules
3.4.2.1 General References

Dumez, A.G., J. Am. pharm. Ass., 1921,10, 372-6

A contribution to the history of the development of
the enteric capsule
capsules, hard and soft gelatin and pills: enteric coating, mater-
ials, methods; history

Lesser, M.A., Drug Cosmet. Ind., 1941, 49, 151-5, 161

Enteric coatings

capsules and tablets: coating, methods and materials, review;
disintegration testing, in vitro, in vivo, review

Keefer, C.S., J. Am. pharm. Ass., pract. Pharm. Edn,
1945, 6, 210-15

Status of oral penicillin

capsules, hard gelatin: penicillin; enteric, materials and meth-ods

Kanig, J.L., Drug Stand., 1954,22, 113-21

Production and testing of enteric coatings
capsules and tablets: disintegration testing, in vitro, in vivo,
critical review

Parrott, E.L., J. Am. pharm. Ass., 1961, NS], 158-9

An extemporaneous enteric coating
capsules, hard gelatin: acetylsalicylic acid, potassium iodide;
coating materials, n-butyl stearate/carnauba wax/stearic acid
and cellulose acetate phthalate; coating method, small scale,
hand dipping; 4.5.6.1

Smith, G. and Cox, P.H., Pharm. J., 1963, 190, 245-6

Enteric-coated capsules of cobalt chloride

capsules, hard gelatin: cobalt chloride; coating materials, cellu-
lose acetate phthalate, salol, shellac; coating method, hand
dipping; disintegration testing, modified B.P. method; formu-
lation, coating

Morgado, R.R., Pinho, A.A. and Prista, L.N., Anais
Fac. Farm. Porto, 1970, 30, 47-53

Studies on gelatin capsules III-The treatment of cap-
sules to make them gastric resistant (in Portuguese)
capsules, hard gelatin: coating materials, cellulose acetate
phthalate, formaldehyde; coating methods, dipping; disinteg-
ration method, U.S. P. XVII; disintegration testing, compari-
son of coating methods; formulation, coating, plasticisers,solvents

Gumma, A. and Mirimanoff, A., Pharm. Acta Helv.,
1971, 46, 278-89

Study of several pharmaceutical procedures applied to
therapeutics of substitution by Lactobacillus acidophilus
(in French)

capsules, hard gelatin and tablets, film-coated: Lactobacillus
acidophilus; coating materials, cellulose acetate phthalate, for-
maldehyde, methacrylic polymers; coating method; disinte-
gration testing, oscillating tube apparatus, comparison ofmethods

4
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Cognyl, G., Labo-Pharma Probl. Tech., 1974, No. 230,
249-51

Hard gelatin capsules and gastric resistance (in French)

capsules, hard gelatin: coating, materials, methods, testing;
formulation of contents, gastric resistance; review

3.4.2.2 Formaldehyde Treatment of Capsules

Weyland, J. , Apothekerzeitung, Berl. , 1931, 46, 470-3

Hardened gelatin capsules (in German)

capsules, hard and soft gelatin: drug availability, in vitro, disin-
tegration; gelatin, reaction with formaldehyde; history; manu-
facturing methods

G1assman,J.A., U.S. Paterzt3186910, 1965

Method for producing peroral capsules

capsules, hard gelatin: drug release, variable, enteric, non-
enteric parts; filling machine, multiple joining of capsules; for-
maldehyde treatment by spraying

Glassman, J.A. , U. S. Patent 3 228 789, 1966

Peroral capsules and tablets and the method for makingsame

capsules, hard gelatin: drug release, variable, enteric and non-
enteric parts; formaldehyde solutions, alcoholic, aqueous; for-
maldehyde treatment by dipping

Biorex Laboratories Ltd, British Patent 1 093 286, 1967

Improvements in or relating to dosage unit forms for
the administration of medicaments and diagnostic
agents

capsules, hard gelatin: capsules, insoluble shells; coating
method, immersion; drug release, by pressure from pyloric

. sphincter; formulation of contents

Boymond, P., Sfiris, J . and Amacker, P., Pharm. 1nd,,
Berl. , 1966, 28, 836-42 and Drugs Germ. , 1967, 10, 7-19

The manufacture and testing of enterosoluble capsules
(in German; English translation in Drugs Germ.)
capsules, hard gelatin: coating method, formaldehyde vapour,
heat treatment, dipping in silicone resin and shellac; stability
testing, effect of relative humidity; 4.2.2.2; 4.4.7.1

R.P. Scherer Corporation, British Patent 1 252 200, 1971

Improved gelatine capsules

capsules, hard and soft gelatin: formulationgof shell; manufac-
turing method; 3.3.3.1

Rolle, F.J., assigned to R.P. Scherer Corporation, U. S.
Patent 3 653 934, 1972

Gastro-resistant capsules

capsules, soft gelatin: coating method, coating pan; formula-
tion, formaldehyde solution; 3.3.3.1

Springolo, V~. , Boll. chim.-farm., 1978, 117, 113-21

The bioavailability of formulations of erythromycin base
and stearate in gastric-resistant soft gelatin capsules (in
Italian)

capsules, soft gelatin: coating method, immersion; 3.3.3.2;
4.4.7.1

3.4.2.4. Synthetic Coatings for Enteric Capsules 231

3.4.2.3 Natural Coatings for Enteric Capsules

Stoklosa, M.J. and Ohmart, L.M.,J. Am. pharm. Ass.,
pract. Pharm. Edn, 1953, 14, 507, 514-15

Enteric coatings in dispensing pharmacy. 2. A practical
method of extemporaneous enteric coating

capsules, hard gelatin and pills: sodium salicylate; coating
materials, n-butyl stearate-carnauba wax; coating method, hot
dipping; enteric coat, stability on storage, effects of plasticisers,
thickness of coat; formulation; coating, plasticisers; 4.4.7.1

Mercer, W.G.,AustralasJ. Pharm., 1955, 36, 1169

Enteric coated capsules of cobalt chloride
capsules, hard gelatin: cobalt chloride; coating materials, bees-
wax, salol; coating method, hand dipping; disintegration test-
ing

3.4.2.4 Synthetic Coatings for Enteric Capsules

Volwiler, E.H., assigned to Abbott Laboratories, U. S.
Patent 1 690 760, 1928

Enteric coated capsules

capsules, hard gelatin: coating materials, cellulose ester, nitro-
cellulose; coating method, dip coating

Caldwell, H.C. and Rosen, E., J. pharm. Sci., 1964,
53, 1387-91

New air suspension apparatus for coating discrete solids

capsules, hard gelatin, granules and tablets: coating material,
cellulose acetate phthalate; coating method, fluidised-bed
spray technique, capsule presealing with coat applied in coating
pan

Cook, C.H. and Webber, M.G., Am. J. Hosp. Pharm.,
1965, 22, 95-9

An extemporaneous method of preparing enteric-
coated capsules
capsules, hard gelatin: coating materials, cellulose acetate
phthalate, polyvinyl acetate resins; coating method, immer-
sion; formulation, coating, plasticisers, solvents; 4.5.6.1

Rothgang, G., Pharm. II’ld., Berl., 1967,29, 869-70

The coating of hard gelatin capsules with Eudragit L
and S for preparations resistant to gastric juice (in Ger-
man) " .

capsules, hard gelatin: coating materials, methylacrylic
polymers; coating method, coating pan, spray application; dis-
integration testing, Ger. P. (DAB 7); formulation, coating,
plasticisers, solvents; product sealing, banding

Wolkoff, H.N., Pinchuk, G. and Shapiro, P.H., J.
pharm. Sci., 1968, 57, 317-21‘

Design and evaluation of a miniature air-suspension
coating apparatus

capsules, hard gelatin and tablets: coating material, cellulose
acetate phthalate; coating method, fluidised-bed spray techni-
que

Jones, B. E., Mfg Chem., 1970, 41(5), 53-4, 57

Production of enteric coated capsules
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capsules, hard gelatin: coating materials, cellulose acetate
phthalate, methacrylic polymers; coating method, fluidised-
bed spray technique; manufacturing methods, review; pharma-
copoeial standards; physical stability testing

Sanol-Arzneimittel Dr. Schwarz GmbH, Belgian Patent
750 379, 1970, through Derwent Accession No. 84509R-
AB, 1969

Gelatin capsules resistant to gastric juice which dissolve
when in small intestine

capsules, hard gelatin: coating materials, carboxyvinyl
polymer, hydroxymethylpropylcellulose, polyvinylpyrroli-
done; coating method, coating pan

Eckert, T., Cordes, G. and Seidel, R., Arzneimittel-
Forsch. , 1971, 21 , 1403-6

Release of active substances from enteric-coated gelatin
capsules in vivo and in vitro. Part 4. Study with the
pH radiotransmitter in man (in German)
capsules, hard gelatin: coating film, measurement of thickness;
coating material, cellulose acetate phthalate; coating method,
fluidised-bed spray technique; formulation, coating; 4.5.2

Dedukh, N.G., Khanina, G.I., Pospelova, V.V.,
Kryazher, V.N., Shniger, N.U., Marko, O.P. and
Bronshtein, Av.S., Farmatsiva, Mosk., 1972, 21, 16-19

Characteristics of acid-proof gelatin capsules (in Rus-
sian)

capsules, hard gelatin: coating materials, cellulose acetate
phthalate; enteric coating, comparison coating materials, stor-
age

Ekberg, L. and Kallstrand, G., Svensk farm. Tidskr.,
1972, 76, 375-8

The enteric coating ofhard gelatin capsules on a dispens-
ary scale (in Swedish)
capsules, hard gelatin: coating materials, cellulose acetate
phthalate; coating method, modified air-suspension technique;
formulation, coating, plasticisers, solvents; 4.5.6.1

Festa, B., French Patent 2137 170, 1972, through Der-
wentAccession No. 14835U-B, 1971

Coating process with gastric juice—resistant solution for
gelatin capsules

capsules, hard gelatin: coating materials, cellulose acetate
phthalate; coating method, coating pan under reduced pressure

Green Cross Corporation, French Patent 2118 883,
1972, through Derwent/lccession No. 74600T—B,* 1970

Enteric coating of hard capsules— after pre—sealing with
aqueous organic solvent mixtures —
capsules, hard gelatin: capsule sealing, spraying with volatile
organic solvent/water; coating materials, cellulose acetate
phthalate; coating method, spraying

Aiache, J.-M., Vidal, J.L., Aiache, S., Jeanneret, A.
and Cornat, F., Labo-Pharma Probl. Tech., 1974,
22(232), 457-63

Methods for the biopharmaceutical testing of enteric
capsules: Test with “enterocaps” capsules (in French)
capsules, hard gelatin: coating material, cellulose acetate
phthalate; coating method, coating pan, airless spray; enteric
coating, materials, methods, review; 4.4.7.1; 4.5.6.1

Aiache, J .-M., Aiache, S., Jeanneret, A., Cornat, F.
and Vidal, J.L., Boll. chim.-farm., 1975, 114, 636-50

Methods for the biopharmaceutical testing of enteric
capsules: Tests with‘ “enterocaps” capsules (in French)

capsules, hard gelatin: coating material, cellulose acetate
phthalate; coating method, coating pan, airless spray; enteric
coating, materials, methods, review; 4.4.7.1; 4.5.6.1

Tanabe Seiyaku Company Ltd, Japanese Patent Appli-
cation No. J4 9030524, through Derwent Accession No.
68644V/39, 1975

Gelatin capsules soluble in small intestines

capsules, hard and soft gelatin: coating materials, acrylic acid;
methyl acrylate, methacrylic acid; methyl acrylate copolymers

Eckert, T., Cordes, G. and Ollenschlager, G., Pharm.
Ind., Berl., 1976, 38, 836-41

Release of active substances from enteric-coated gelatin
capsules in vitro and in viva. Part 5. Study with films
of cellulose acetate phthalate (CAP) and hydroxypro-
pylmethylcellulose phthalate (HP-50) (in German)

capsules, hard gelatin: coating materials, cellulose acetate
phthalate, hydroxypropylmethylcellulose phthalate; coating
method, fluidised-bed spray technique; coating quantities and
thickness; formulations, coating, plasticisers, solvents; 4.5.2

Evans, B.K., Fenton-May, V.G. and Lee, M.G.,J. clin.
Pharm., 1979, 4, 173-7

Enteric—coated capsules: an oral preparation for sodium
diethyldithiocarbamate

capsules, hard gelatin: coating material, cellulose acetate
phthalate; coating method, coating tower; formulation, coating

Remon, J.P., Gyselinck, P., van Severen, R. and
Braeckman, P., Acta Pharm. Tech., 1983, 29, 25-7

New small scale apparatus for enteric coating of hard
gelatin capsules

capsules, hard gelatin: coating materials, cellulose acetate
phthalate, methyl acrylic polymers; coating method, dipping,
mechanical device, bench-scale; formulation, coating, plasti-
ciser, triacetin, solvents, acetone, ethyl acetate/isopropyl alco-
hol; 4.2.2.2

Rhodes, J . and Evans, B.K., International Patent W0

83/00435, 1983

Orally administrable pharmaceutical compositions
capsules, hard gelatin: coating materials, methacrylic acid
polymers; coating method, modified air-suspension technique;
formulation, coating, plasticisers, solvents; 4.4.3; 4.4.7.2

Werchan, D., Pharmazie, 1984, 39, 275-6

Film coating of gelatin capsules in the dispensary (in
German)
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capsules, hard gelatin: coating materials, cellulose acetate
phthalate, polyvinyl acetate phthalate; coating method, coating
pan, bench-scale; formulation, coating, plasticiser, propylene
glycol, solvents, acetone, dichloromethane; 4.2.2.2

3.5 Capsules, Non-oral

3.5.1 Inhalation Capsules

Fisons Pharmaceuticals Ltd, British Patent 1182779,
1970

Inhaler for finely powdered medicaments
capsules, hard gelatin: inhalation device

Fisons Pharmaceuticals Limited, U. S. Patent 3 507277,
1970

Oral inhalation powdered medicament device for pier-
ceable capsule

capsules, hard gelatin: inhalation device

Bell, J.H., Hartley, P.S. and Cox, J.S.G., J. pharm.
Sci., 1971, 60, 1559-64

Dry powder aerosols 1: a new powder inhalation device

capsules, hard gelatin: aerosol powder, generating system;
powder properties, particle size

ISF S.P.A., Belgian Patent 821 152, 1975, through Der-
wentAccession N0. 29075W/18, 1974

Portable inhaler for powdered medicaments
capsules, hard gelatin: inhalation device

Chowhan, Z.T. and Amaro, A.A.,J. pharm. Sci., 1977,
66, 1254-8
Powder inhalation aerosol studies I: selection of a

suitable drug entity for bronchial delivery of new drugs

capsules, hard gelatin: 7-methylsulphinyl-2-xanthone carboxy-
lic acid and sodium salt; drug availability, in vitro, air sampling
device; drug availability, in vitro, effects of, formulation, mois-
ture content, particle size; powder properties, cohesiveness,
particle size; 3.8.3.4

Hallwo/rth, G.W., Br. J. clin. Pharmac., 1977, 4, 689-90

An improved design of powder inhaler

capsules, hard gelatin and inhaler, aerosol: salbutamol sul-
phate; drug availability, in vitro, multi-stage_ liquid impinger,
comparison of devices

Chowhan, Z.T. and Linn, E.E., Int. J. Pharmaceut.,
1979, 3, 117-26

Powder inhalation aerosol studies II. In vitro rat lung
model and its comparisons with the air sampler

capsules, hard gelatin: 7-methylsulphinyl-2-xanthone carboxy-
lic acid, labelled, unlabelled; drug availability, in vitro, compar-
ison of methods, air sampling device, rat lung model; drug
availability, in vitro, effects of, dose, formulation, inhalation
pattern; formulation of contents

Crompton, G.K., Eur. J. respir. Dis., 1982, 63, 96-9

Clinical use of dry powder systems

capsules, hard gelatin: inhalation device; comparison of pro-
ducts

3.5.2 Rectal and Vaginal Capsules 233

Pover, G.M., Browning, A.K., Mullinger, B.M.,
Butler, A.G. and Dash, C.H., Practitioner, 1982, 226,
565-7

A new dry powder inhaler

capsules, hard gelatin: inhalation device, patient preference
study

3.5.2 Rectal and Vaginal Capsules

Widmann, A., Pharm. Ind., Berl., 1960, 22, 348-52

Rectal gelatin capsules (in German)
capsules, soft gelatin: paracetamol; formulation of contents,
excipients; rectal use; 4.4.4.4

Fichsel, H., Kinderdrztl. Prax., 1963, 31, 245-50
Experiences with a new antipyretic and analgesic in a
new rectal capsule form (in German).

capsules, soft gelatin: phenacetin; salicylamide; rectal use;
4.4.4.4

Widmann, A. and Bauer, K.H., assigned to R.P.
Scherer GmbH, Germany, U. S. Patent 3 197 369, 1965

Rectal capsule-coating from homogeneous melt of

emulsifying agent and lubricating substance
capsules, soft gelatin: coating compositions, lubrication for rec-
tal insertion; coating formulation, emulsifying agent and lubri-
cant; coating method, coating pan; rectal use

Bauer, K., assigned to Ciba Corp., U.S. Patent
3 432 594, 1969

Rectal capsule-coating of 1: 1 methylcellulose and acry-
lic acid polymer

capsules, soft gelatin: coating compositions, hydrophilic, non-
tacky; coating formulations, gel forming; coating method, pill
coating machine; rectal and vaginal use

Widmann, A., assigned to R.P. Scherer GmbH, Ger-
many, U. S. Patent 3 467 748, 1969

Rectal capsule-coating of polyethylene glycol and poly-
vinyl acetate

capsules, soft gelatin: coating compositions, lubrication for rec-
tal insertion; coating formulation, polyethylene glycol or emul-
sifiable substance and polyvinyl acetate; coating method,
coating pan, revolving drum; rectal use

Akzo, N.V., Dutch Patent 7 302 521, 1974, through Der-
went Accession No. 65689V/37

Foaming effervescent capsules
capsules, hard gelatin: capsule shell composition, gelatin,
polyethylene oxides, carbohydrate; formulation, contents,
effervescent mixture, foaming agent; rectal and vaginal use

Hunger, G., assigned to E.R. Squibb & Sons, Inc., U.S.
Patent 3 886 940, 1975

Capsule
capsules, hard gelatin: capsule, open-ended assembly, thimble
form; vaginal use
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Teijin, K.K., Japanese Patent Application No.
2156-919, 1976, through Derwent Accession No.
11571A/06, 1977

Gelatin capsules especially for rectal administration-
coated with proteolytic enzymes have improved mois-
ture and heat resistance and decomposing properties
capsules: capsule properties, disintegration, stability; coating
materials, proteolytic enzymes and method; rectal use

Vibelli, C., Chierichetti, S., Sala, P., Ferrari, P. and
Pasotti, C., Clin. Trials J., 1977, 14, 83-8

Feprazone. Bioavailability in a new suppository prepa-
ration

capsules, soft gelatin: rectal use; 4.4.4.4

Carp, G.B., Chemtob, C. and Chaumeil, J .C., Second
International Conference on Pharmaceutical Techno-
logy, (Paris, APGI, June 3-5, 1980), 1980, V, 68-80

Availability from rectally administered solid dosage
forms: use of rectal soft gelatin capsules (in French)

capsules, soft gelatin: capsule shape; formulation, contents,
shell; rectal use; 4.2.4 '

Moés, A.J. , Pharm. Acta Helv. , 1981, 56, 21-5

Formulation of highly available theophylline rectal sup-
positories

capsules, soft gelatin: theophylline, anhydrous, monohydrate;
rectal use; 4.5.3.4

Akbar, M.R. Ahmadi, S.M., Heydate, A.H. and
Khami, M.A., Drug Dev. Res., 1982, 2, 87-90

A three—day study with miconazole gelatin capsules in
vaginal candidosis

capsules, soft gelatin: miconazole; drug, clinical effects; vaginaluse

Méller, H., Pharm. Ind., Berl., 1984, 46, 514-20
In vitro and in vivo dissolution of rectal indomethacin

dosage forms (in German)
capsules, soft gelatin: formulation, contents; rectal use; 4.5 .3.4

Hagenlocher, M., Hannula, A.M., Wittwer, F., Soliva,
M. and Speiser, P., Fourth International Conference on
Pharmaceutical Technology, (Paris, APGI, June 3-5,
1986), 1986, I, 398-405

Hard gelatin capsules for rectal drug delivery
capsules, hard gelatin; coating compositions, lubrication for
rectal insertion; coating formulation, sealing coat, Eudragit,
gliding coat, macrogols; coating method; fluidised bed spray
coater; rectal use; 3.2.4.2; 4.5.3.4

3.6 Packaging of Capsules

3.6.1 Unit-dose Packaging

Samuels, T.M. and Guthrie, D.L., Am. J. Hosp.
Pharm., 1966, 23, 5-11

Unit dose packaging. A new machine for strip packaging
tablets and capsules

capsules and tablets: packaging materials, moisture permeabi-
lity; strip packaging machine, swell scale ;

Angele, M.M., Chem. Rdsch., 1972,25, 125-6, 128
The blister packing and strip packing of Parke-Davis
pure gelatin capsules (in German)

capsules, hard gelatin: blister packaging machines; packaging
materials, permeability, moisture and gases; strip packaging
machines

Anon., Drug & Ther. Bull., 1972, 10, 101-3

The presentation of dispensed tablets and capsules

capsules, hard and soft gelatin and tablets: dispensing con-
tainers; safety

Dean, D.A. , Pharm. J., 1972, 209, 238-41

Unit packaging of tablets and capsules

capsules, hard and soft gelatin and tablets: blister packaging,
machines, materials; strip packaging, machines, materials

Auslander, D.E., Package Development and Systems,
1978, 8(5), 20-2

Part II. Hermetic packaging of drugs: optimized sealing
of foil pouches

capsules, hard gelatin: blister packaging machine operating
conditions; packaging materials, foil laminate specifications;
strip packaging, sealing efficiency, effect ofsealing temparature

Reamer, J .T. and Grady, L.T., Am. J. Hosp. Pharm.,
1978, 35, 787-93

Moisture permeation of newer unit dose repackaging
materials

capsules and tablets: unit-dose systems, comparison of pro-
ducts, American market; storage testing, moisture permeation ,
rate determinations

Gupta, V.D., Stewart, K.R. and Gupta, A., Am. J.
Hosp. Pharm., 1980, 37, 165, 169

Stability of oral solid drugs after repackaging in single-
unit containers

capsules and tablets: packaging materials; strip packaging
machine, small scale; 3.8.3.7

3.6.2 Bulk Packaging

List, H, Drugs Germ., 1963, 6, 164, 166, 168

A new high in packaging efficiency. A striking improve-
ment in the automatic packaging of tablets, coated tab-
lets, and gelatin capsules

capsules, gelatin and tablets, plain and sugar-coated: packaging
equipment, automatic machinery

Beal, H.M., Dicenzo, R.J., Jannke, P.J., Palmer,
H.A., Pinsky, J., Salame, M. and Speaker, T.J., J.
pharm. Sci., 1967,56, 1310-22

Pharmaceuticals stored in plastic containers

pharmaceutical products: containers, high density polyethy-
lene; official products, United States; seals, metal screw caps;
3.8.3.4; 3.8.3.7
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Henry, K.W., S. Afr. pharm. J. , 1972, 39, 85-8

Automation in pharmaceutical packaging with refer-
ence to tablets, sugar coated tablets and capsules
capsules and tablets: packaging materials, review

Li Wan Po, A., Morland, I. and Robins, L., J. clin.
Pharm., 1977, 2, 131-5

Chemical cross-contamination in the pharmacy
capsules, hard gelatin: cross-contamination, identification and
quantification, thin-layer chromatography; dispensing, auto-
matic counting machines,-cross-contamination; tablet friabil-
ity, effect on cross-contamination

3.7 Capsule Standards
3.7.1 General References

Kern, W., Pharm. Ind., Berl., 1956, 18, 474-93

The importance of the gelatin capsule as a dosage form
in different countries. The appropriate pharmacopoeia
or codex for the manufacturing of these medicines (in
German)
capsules, hard and soft gelatin: manufacture, industrial scale;
pharmacopoeial products; pharmacopoeial standards

Kuhn, T., Pharm. Ztg, Berl., 1963, 108, 130-5, 195-8

The testing of gelatin capsules (in German)
capsules, hard and soft gelatin: gelatin; manufacture; pharma-
copoeial standards; 3.1

Jones, B.E. and Tornblom, J.-F.V. , P/1arm.Acta Helv. ,
1975, 50, 33-45

Gelatin capsules in the pharmacopoeiae

capsules, hard and soft gelatin: review, official compendia,
worldwide

3.7.2 Oflicial Standards

Europe: European Pharmacopoeia, 2nd Edn, Part II,

57160 Sainte-Ruffine, France, Maisonneuve S.A., 1984

Capsulae, Capsules, First Fascicule pp. 16—16—3 V
disintegration; uniformity of mass
Countries that have adopted the standards of the European
Pharmacopoeia include Austria, Belgium, Britain, Denmark,
Eire, Finland, France, Germany (West), Greece, Iceland,
Italy, Luxembourg, Netherlands, Norway, Spain, Sweden,
Switzerland

India: Pharmacopoeia of India, 3rd Edn, Delhi, Con-
troller of Publications, 1985

Capsules, Vol. 2, pp. 91-2
content of active ingredient; disintegration; uniformity of
weight

Japan: Pharmacopoeia of Japan, 10th Edn, Tokyo,
Ministry of Health and Welfare, 1981

Capsulae, Capsules, p. 9 (English Edn) ,
disintegration test; weight variation

Capsulae Operculatae, Capsules, p. 985 (English Edn)
odour; solubility; acidity or alkalinity

3.8 Properties of Capsules 235

Jugoslavia: Pharmacopoea Jugoslavica, 4th Edn, Bel-
grade, Izdanje Saveznog zavoda za zdravstvenu zastitu,
1984

Capsulae Medicinales, Ljekovite Kapsule, Vol.1,
pp.234—5

content uniformity; disintegration; weight uniformity

Roumania. Farmacopeea Romané, 9th Edn, Bucharest,
Editura Medicala, 1976

Capsulae, Capsule, pp. 161-2

content uniformity; disintegration; enteric capsules; heavy
metals; solubility; weight uniformity, —

Turkey: Tiirk Farmacopesi, Istanbul, Milli Egitim Basi-
mevi, 1974

Capsulae, Kapsiiller, pp. 121-2
disintegration; weight uniformity

USA: The United States Pharmacopeia, 21st Revision,
The National Formulary, 16th Edn, Rockville, United
States Pharmacopeial Convention Inc., 1985

Capsules, p. 1335

acid neutralising capacity (pp. 1192-3); disintegration
(pp. 1242-3); dissolution (pp. 1243-4); packaging (pp. 1240-1);
uniformity of dosage units (Suppl. 1, pp. 1909-1910)

USSR: State Pharmacopoeia of the Union of Soviet
Socialist Republics, 10th Edn, Moscow, Ministry of
Health, 1971

Capsulae, Capsules, pp. 137-8 ,
dimensions; disintegration; solubility; solution, clarity; weight
uniformity

3.8 Properties of Capsules
3.8.1 General References

U.S. Government Printing Office, Federal Specifica-
tion, U-C-115b. Capsule, Gelatin, 1958

capsules, hard gelatin: definition; inspection, procedures;
packaging, requirements; tests, acid solubility, appearance,
colour, water resistance

Anon., Fr. -Pharm. , 1967, 20, 27-31

Capsules of pure gelatin. Tests on hard gelatin capsules
(in French)

capsules, hard gelatin: capsule shell permeability, gases, mois-
ture; capsule volumes

Marquardt, H.-G.,, Fr. -Pharm., 1970, 23, 13-15

Influence of chemical components, light, temperature
and moisture on Parke, Davis hard gelatin capsules (in
French)

capsules, hard gelatin: capsule product storage, effects of, light,
moisture, temperature

LeBelle, M., Lauriault, G. and Wilson, W.L., Can. J.
pharm. Sci., 1978, 13, 7-8
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The determination of ampicillin and penicillin G as con-
taminants in tetracycline and erythromycin solid dosage
forms

capsules and tablets: erythromycin, estolate, ethylsuccinate,
stearate, tetracycline hydrochloride (capsules); identification,
contamination by ampicillin, penicillin G

Kammerl, E., Chapter X in The Capsule, Basics, Tech-
nology and Biopharmacy, a Modern Dosage Form (in
German), Fahrig, W. and Hofer, U. (Eds), Stuttgart,
Wissenschaftliche Verlagsgesellschaft mbH, 1983,
pp. 181-95.

Quality control in the manufacture of capsule prepa-
rations (in German)

capsules: industrial methods and systems

Bolton, S. , Drug Cosmet. Ind., 1984, 135(2),_42-4, 46-7,
85-7

Process validation for hard gelatin capsules

capsules, hard gelatin: industrial scale filling, process control
methods, validation

3.8.2 Properties of Capsule Shells

3.8.2.1 Colouring Agents

Pellerin, F., Gautier, J .-A. and Conrard, A.—M., Annls
pharm. fr., 1964, 22, 621-7

Identification in pharmaceutical preparations of author-
ised synthetic organic colorants (in French)
capsules, hard gelatin, ointments, solutions, suppositories, syr-
ups, and tablets, plain and sugar-coated: dyes, extraction,
adsorption on fibres; dyes, identification, chromatography,
paper

Balatre, P. and Traisnel, M., Bull. Soc. Pharm. Lille,
1965, 1, 41-7

Identification of permitted dyes by thin-layer chromato-
graphy of their quaternary ammonium complex (in
French)
capsules, hard gelatin, granules and syrups: dyes, extraction,
predigestion with trypsing formation quaternary ammonium
complexes; dyes, identification, chromatography,’thin-layer

Alary, J ., Luu Duc, C. and Coeur, A., Ball. Trav. Soc.
Pharm. Lyon, 1966, 10, 78-86

Identification of synthetic colouring materials in several
pharmaceutical preparations (in French)
capsules, hard and soft gelatin and tablets, film- and sugar-
coated: dyes, extraction, solvent; dyes, identification, chroma-
tography, paper, thin-layer; products, France

Brustier, V., Bourbon, P., Amselem, A., Achor, G.,
Casabonne, M. and Ferrand, J.C., Annls pharm. Fr.,
1966,24, 51-6

Contribution to the study of the identification of synthe-
tic colorants in pharmaceutical preparations (in French)
capsules, hard and soft gelatin, granules, ointments, solutions,
suppositories, syrups and tablets, coated and plain: dyes,

extraction; formation quaternary ammonium complexes; dyes,
identification, chromatography, thin-layer, silica gel

Berret, R., Gavaudan, A. and Hirtz, J ., Annls pharm.
fr., 1967,25, 365-9

Rapid isolation of synthetic colorants for their identifi-
cation from gelatin capsules. Applications to other phar-
maceutical forms (in French) ’

capsules, hard gelatin, granules, powders and tablets, sugar-
coated:'dyes, extraction, ion-exchange paper; dyes, identifica-
tion, chromatography, thin-layer, cellulose

Lehmann, G. and Collet, P., Arch. Pharm., Berl., 1970,
303, 855-60 1

The study of synthetic dyestufls in pharmaceuticals. Part
VIII. Identification of synthetic dyes in drugs (in Ger-
man)

capsules, hard gelatin, granules and tablets: dye extraction,
absorption polyamide powder; dye identification, chromato-
graphy, thin-layer, cellulose

Pharmacopée Frangaise, 8th Edn. (Sainte-Rufline: Mai-
sonneuve S.A., 1965)

Substances used for the coloration ofmedicines; Synthe-
tic organic dyes, pp. 1835-56

dyes, identification, chromatography and spectrophotometry;
dyes, standards

Pharmacopoea Helvetica, 6th Edn. (Berne, Office Cen-
trale Federale d’Imprimes,°1971)

Colouring materials for medical preparations, Vol.1,
pp. 29-38

colorants, inorganic and organic

Sitzius, F. and Rentsch, H., Pharm. Ind., Berl., 1973,
35, 148-50

Identification of dyes in capsules and sugar-coated tab-
lets (in German)
capsules, hard and soft gelatin and tablets, sugar-coated: dyes,
extraction, powder adsorption; dyes, identification, chromato-
graphy; thin-layer; products, Germany (BRD)

Smith, H.L., J. pharm. Sci., 1974, 63, 639-41

Sorption rates of water-soluble dyes on soft gelatin cap-
sules

capsules, soft gelatin: capsules, surface dyeing process; dyes,
water-soluble, sorption rates on capsules; formulation of shell

Turi, P., Pharm. Ind., Berl., 1977, 39, 476-82

Benefits and risks of the use of colouring agents in phar-
maceutical dosage forms

pharmaceuticals: colorant properties, review

Akade, Y., Kawano, S. and Tanase, Y. , J. pharm. Soc.
Japan, 1978, 98, 1300-04

High-pressure liquid chromatographic determination of
colouring matter in capsules (in Japanese)
capules: dye extraction, adsorption on activated charcoal; dyes,
identification, chromatography, high pressure liquid

.«\.-Am»..4
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Anon., Drug Cosmet. Ind., 1983, 133(2), 44, 46, 48,
106-7

Colorants for drug tablets and capsules

capsules and tablets: colorant acceptability legislation, U.S.A.;
colorant properties, review

3.8.2.2 Moisture Content of Shells

Notton, H.E.E., Pharm. J., 1948, 161, 250-1

Humidity in flexible gelatin capsules

capsules, soft gelatin: capsule deformation test, apparatus; cap-
sule pliability, relationship to moisture content, effect of stor-
age

Strickland, W.A. and Moss, M., J. pharm. Sci., 1962,
51, 1002-5

Water vapour sorption and diffusion through hard gela-
tin capsules
capsules, hard gelatin: pentobarbitone sodium; moisture con-
tent, shells and contents, effect of relative humidity; moisture
transfer, effect of coating with stearic acid

List, P.H. and Schenk, G.D., Arch. Pharm., Berl.,
1974, 307, 719-26

Investigation of hard gelatin capsules, part I: Measure-
ment ofthe moisture content with thermistors (in Ger-
man)
capsules, hard gelatin: capsule shells, dimensions, effect of rela-
tive humidity on; moisture content, effect of relative humidity
on; storage conditions

List, P.H. and Schenk, G.D., Pharm. Ind., Berl., 1975,
37, 91-6

Investigation of hard gelatin capsules, part II: Measure-
ment of the moisture content by continuous increase
of the humidity (in German)
capsules, hard gelatin: capsule shells, formulation, colorants,
titanium dioxide; gelatin properties, sol/gel transformation,
effect of humidity; moisture content, effect of relative humidity
on, relationship to capsule shell formulation

3.8.2.3 Physical Properties of Shells

Polderman, J ., Simons, L.M. and Laundy, T. Pharm.
Weekbl. Ned., 1965, 100, 813-21

An apparatus for determination of breaking strength
of packaging materials ,
ampoules, capsules, hard and soft gelatin: impact tester; hard
gelatin capsules, breaking force; soft gelatin capsules, pliabi-
lity, effect of plasticiser concentration

Czetsch-Lindenwald, H.V., Pharm. Ind., Berl., 1967,
29, 145-9

Meaning and limits of “in vitro” tests. Part I (in Ger-
man)
capsules, hard gelatin: gas permeability measurements, carbon
dioxide, effects of concentration, storage

Prista, L.N., Morgado, R.R. and Pinho, A.A., Amzis
Fac. Farm. Porto, 1970, 30, 35-46

3.8.3.1 Uniformity of Content 237

Studies on gelatin capsules II—The effects of ultraviolet
radiation (in Portuguese). '

capsules, hard gelatin: menadione, chemical stability, UV light
exposure, comparision of protection of different colours of cap-
sules; disintegration testing, Erweka and U. S. P. , effects of,
storage, heat, UV light exposure

Horn, F.S., Veresh, S.A. and Ebert, W.R., J. pharm.
Sci., 1975, 64, 851-7 ,

Soft gelatin capsules II: Oxygen permeability study of
capsule shells

capsules, soft gelatin: formulation of shell, pigments, plasti-
cisers; gas permeability, effects of shells, formulation, moisture
content, thickness; 3.3.3.1

Hiittenrauch, R., Taubert, H. and Jacob,- J ., Pharma-
zie, 1984, 39, 356

Gas permeability of hard gelatin capsules (in German)
capsules, hard gelatin: gas permeability measurements, carbon
dioxide, ethylene oxide, effects of, capsule coating, pressure,
temperature; capsule coating, methacrylic acid polymer; sterili-
sation, gaseous, ethylene oxide/carbon dioxide mixture; 3.8.3.3

3.8.2.4 Physical Specifications of Shells

Peck, G.E. , Christian, J.E. and Banker, G.S. ,J. pharm.
Sci., 1964, 53, 607-11

Determination of thickness of walls of hard gelatin cap-
sules by radioisotopic means
capsules, hard gelatin: capsule shells, wall thickness; manufac-
ture, industrial scale; thickness measurements, radioactive
tracers

Czetsch-Lindenwald, H.V. and Tawashi, R., Pharm.
Ind., Berl., 1965,27, 146-51

Tests with hard gelatin capsules (in German)
capules, hard gelatin: capsule volumes, weights; 3.2.4.1;
3.8.3.6

Anon. , Labo-Pharma Probl. Tech. , 1966, I4(145),
69-79

Why and how to fill capsules (in French)
capsules, hard gelatin: capacity, dimensions, weight; 3.2.3.2

Stone, J.C.,J. pharm. Sci., 1970,59, 1364

Objective visual evaluation of the relative content of
major and minor defects in tablets and capsules
capsules and tablets: product appearance defects; visual assess-
ment, sampling methods, viewing procedure

Edmatsu, K. and Nitta, Y., Pattern Recog., 1981, 14,
365-74 3

Automated capsule inspection method
capsules, hard gelatin: visual faults, classification; visual faults,
inspection, automatic by light projection, T.V. cameras

3.8.3 Properties of Capsule Products

3.8.3.1 Uniformity of Content

Garrett, E.R., J. pharm. Sci., 1962, 51, 672-5
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Selection, evaluation, and control of the assay of the
pharmaceutical product I. Reproducibilities of assay
and drug recovery from dosage forms

capsules, hard and soft gelatin and tablets, uncoated: compari-
son of dosage forms

Ahuja, S., Spitzer, C. and Brofazi, F. R., J. pharm.
Sci., 1968, 57, 1979-82

Study on dosage variations of individual capsules and
tablets of desipramine and imipramine hydrochloride

capsules, hard gelatin and tablets: desipramine and imipramine
hydrochloride, active ingredient weight and variability

Flann, B., J. pharm. Sci., 1974, 63, 183-99

Comparison of criteria for content uniformity

capsules, hard and soft gelatin and tablets: comparison of cri-
teria, statistical evaluation, computer simulation

Fusari, S.A., Dittmar, D. and Perizzo, C.H., Drug Dev. -
Communs, 1974-5, 1, 517-37

A generalized approach to content uniformity assays

capsules, hard gelatin and tablets: drug extraction by dialysis;
intact capsule and tablet assays

Hersey, J.A. and Cook, P.C., J. Pharm. Pharmac.,
1974, 26, 126-33

Homogeneity of pharmaceutical dispersed systems
capsules and tablets: homogeneity of content

Setnikar, I., Pharm. Acta Helv., 1974, 49, 302-8

The USP content uniformity test. Analysis and propo-
sals

capsules, hard and soft gelatin, sterile solids and tablets: eva-
luation of U.S.P. XVIII test, statistical analysis

Pharmaceuticals Manufacturers’ Association of Tokyo,
Iyakuhin kenkyu, 1978, 9, 581-8

Studies of content uniformity test method for tablets
and capsules (in Japanese)

capsules and tablets: evaluation of Jpn P. and U.S.P. XVIII
methods, statistical analysis; content uniformity, comparison
of products

Warren, J.W., Shah, K.rA., Benmaman, J.D., Free-
man, D.B., Lewkowicz, RT. and Friend, C.G., Curr.
ther. Res., 1979, 25, 172-9

Variations among ten chlordiazepoxide hydrochloride
10 mg capsule products

capsules, hard gelatin: chlordiazepoxide hydrochloride, com-
parison of products; 3.8.3.6; 4.2.3.3

Aitenschmidt, W., Eggert, W., Liske, T., Lutz, G.,
Schepky, G., Sell, R. and Weskamp, R., Pharm. Ind.,
Berl., 1980, 42, 725-32

The consequences of content-uniformity requirements
for production (in German)

capsules: pharmacopoeial content uniformity standards; qua-
lity assurance testing

Bolton, S., J. pharm. Sci., 1985, 74, 572-4 ,
Some properties of the U.S.P. content-uniformity test
as related to control charts and validation of solid dosage
forms

capsules, hard and soft gelatin: U.S.P. XX content-uniformity
test, assay variation, control charts, validation

3.8.3.2 Identification of Products

Fahrig, W., Pharm. Ind., Berl. , 1959, 21, 460-6

Identification of solid dosage forms (in German)
capsules, hard and soft gelatin and tablets: physical characteris-
tics, systematic identification scheme; product imprinting

Miiller, R.K. , Pharm. Prax., Berl. , supplement to Phar-
mazie, 1963, 18, Suppl. 10,'215—19

Identification of sugar-coated tablets and capsules per-
mitted in DDR (Germany) by external characteristics
(in German)
capsules, hard and soft gelatin and tablets, sugar-coated: cap-
sule products, Germany (DDR); physical characteristics, col-
our, size, taste, weight

Caldwell, J .G., Shoman A.F., Hurst, C.B. and Robert-
son, W.O., J. Am. med. Ass., 1964, 187, 951-3

Identification of drugs. Use of the [AMA drug identifi-
cation guide

capsules, hard and soft gelatin and tablets: physical characteris-
tics, colour, shape, size

McCaw, R.L. , Hosp. Pharmst, 1965,18, 169-73

Identification of tablets and capsules
capsules and tablets: identification methods, review

Eisenberg, W.V. and Tillson, A.H., J. forens. Sci.,
1966,11, 529-51

Identification of counterfeit drugs particularly barbitur-
ates and amphetamines by microscopic, chemical and
instrumental techniques
capsules, hard and soft gelatin: ingredients, examination tech-
niques, instrumental testing; physical characteristics, examina-
tion techniques

Reynolds, L.M., Kessler, W.V., Christian, JE. and
Ziemer, P.L., J. pharm. Sci., 1967, 56, 437-43

Use of activation analysis in problems of drug control »-

capsules, hard gelatin and tablets: dexamphetamine sulphate;
drugs, illicit manufacture; drugs, official controls; identifica-
tion, manufacture; identification trace elements, activation
analysis

Bertrand, J .M. and Lorentz, J .F., Bull. Soc. Pharm.
Nancy, 1969, 82, 40-5

Preliminary note on the settlement of a rapid identifica-
tion system for tablets, capsules hard and soft (in
French)
capsules, hard and soft gelatin and tablets: confirmatory tests;
information retrieval, punched cards; physical characteristics,
colour, size, weight

-...-—---

 ‘

Mylan v. Qualicaps, |PR2017—OO203

QUALICAPS EX. 2001 — 253/326



Mylan v. Qualicaps, IPR2017-00203 
QUALICAPS EX. 2001 - 254/326

Faurby, V., Farmaceutisk Tid. , 1971, 81 , 1013-7

Visual identification of solid oral dosage forms (in
Danish)

capsules, hard and soft gelatin and tablets: physical characteris-
tics, colour, size, weight

Larcan, A., Bertrand, J .—M., Lorentz, J .-F., Valantin,
P. and Mauray, G., Presse méd., 1971, 79, 1853-6

A card which permits the identification of different solid
pharmaceutical forms (tablets, cachets, pills,,hard gela-
tin capsules and soft gelatin capsules) (in French)
cachets, capsules, hard and soft gelatin and tablets: confirma-
tory tests; information retrieval, punched cards; physical char-
acteristics, colour, size, weight

Masayoshi, H. , Nippon Yakuzaishi kai Zasshi, 1972,
24(9), 14-16 ‘

Identification code for tablets and capsules (in Japanese)
capsules, hard gelatin and tablets: identification by code, Japa-
nese national drug code system; product, marking and printing

Fischer, A. , Pharm. Ind., Berl., 1973, 35, 435-7

Evaluation of identification tests for solid dosage forms
(in German)

capsules, hard and soft gelatin and tablets: computer informa-
tion retrieval, products, Germany (BRD); physical characteris-
tics, definitions

Bertrand, J.M., Lorentz, J.F. and Larcan, A., Annls
méd. Nancy, 1974, 12, 23-8

Utilisation of a system of punched cards for the identifi-
cation of tablets, soft gelatin capsules and hard gelatin
capsules (in French)

capsules, hard and soft gelatin and tablets: information retrie-
val, punched card system; physical characteristics, dimensions
and sensory features

Hauck, G., Annls méd. Nancy, 1974, 12, 29-39

Our experiences with a punched card system for identi-
fying solid dosage forms (in German)
capsules and tablets: confirmatory tests; information retrieval,
punched card system; physical characteristics

McArd1e, C. and Skew, E.A. , Annls méd. Nancy, 1974,
12, 15-21 '

Tablets and capsules, an aid to their identification

capsules, hard and soft gelatin and tablets: confirmatory tests,
chemical; information retrieval, punched card system; physical
characteristics, colour, diameter, shape, surface markings

Monterro, J.I., Annls méd. Nancy, 1974, 12, 85-6

Guide to the identification of capsules (in French)
capsules, hard gelatin: products, Portugal

Pedersen, E.H., Annls méd. Nancy, 1974, 12, 47-9

Identification of solid dosage forms
capsules, hard and soft gelatin and tablets, coated and
uncoated: information retrieval, punched card system; physical
characteristics

3.8.3.3 Microbiology of Capsule Products 239

Robertson, K.A. and Robertson, W.O., Clin. Toxicol.,
1974, 7, 83-9 ‘

Drug identification by imprint

capsules and tablets: identification by product code, practicaltrial

van Rossen-Iburg, J .C., Pharm. Weekbl. Ned., 1974,
109, 929-35 '

Identification of solid dosage forms of medicines regis-
tered in the Netherlands (in Dutch)
capsules, pills and tablets: physical characteristics, colour,
imprints, shape, size

Allsup, V., Parker, J . and Walker, J ., Pharm. J., 1977,
219, 529-30

An optical coincidence feature card system
capsules and tablets: information retrieval, optical coincidence
system

Collier, W.A.L., Drug Intell. & clin. Pharm., 1977, 11,
170-5

Indexable imprinting of solid dosage forms

capsules and tablets: imprint catalogue; imprint classification
system

Scharf, H., Pharm. Ztg, Berl., 1977, 122, 114-20

Identification system for oral dosage forms (in German)

capsules, hard and soft gelatin and tablets: imprint catalogue;
physical characteristics, colour, size; products, Germany
(BRD)

Chemist and Druggist Directory and Tablet and Capsule
Identification Guide, 1986, Tonbridge, Kent, Benn Busi-
ness Information Services Ltd, 1986, pp. 1-96
capsules, hard and soft gelatin and tablets, coated and
uncoated: identification by colour, dimensions, shape, surface
markings; products, Great Britain

3.8.3.3 Microbiology of Capsule Products
Wanandi, B. and Speiser, P., Pharm. Acta Helv., 1970,
45, 501-12 1

Themicrobiological contamination of dosage forms and
raw materials (in German)

pharmaceuticals: microbiological levels, excipients, products;
microbiological standards

Bruch, C.W., Drug Cosmet. Ind., 1972, 110(6), 32-7,
116-21 9

Possible modification of U.S.P. microbial limits and
tests "

pharmaceuticals: proposed limits and tests, sterile and non-
sterile products

Waterman, R.F., Sumner, E.D., Baldwin, J.N. and
Warren, F.W., J. pharm. Sci., 1973,62, 1317-20

Survival of Staphylococcus aureus on pharmaceutical
oral solid dosage forms
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capsules, hard gelatin and tablets: microbiological levels, effect
of storage, humidity, temperature; microbiological levels, sur-
vey of products

Wallhéiusser, K.H., Pharm. Ind., Berl., 1977, 39, 491-7

Microbiological aspects on the subject of oral solid
dosage forms

capsules and tablets: microbiological levels, review
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1982, 44, 521-3

The development of additional instrumentation to
improve the disintegration test (in German)
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capsules and tablets: disintegration method, Eur. P.; disinte-
gration testing, determination of end point, optical detection,automation :

Chowhan, Z.T. and Ari, L.-H., Pharm. Technol., 1985.,
9(3), 84, 86, 90, 92,94—97

Drug excipient interactions resulting from powder mix-
ing, I: Possible mechanisms of interaction with starch
and its effect on drug dissolution

capsules, hard gelatin: ketorolac tromethamine; disintegration
method, USP; disintegration testing, effects of, formulation
of contents, lubricant mixing; 3.2.4.1; 4.2.3.4

Chowhan, Z.T., and Chi, L.-H., Pharm. Technol.,
1985, 9(4), 30, 32-33, 36, 38-41

Drug-excipient interactions resulting from powder mix-
ing, II: Possible mechanisms of interaction with crospo-
vidone and its effect on in vitro dissolution

capsules, hard gelatin: ketorolac tromethamine; disintegration
method, USP; disintegration testing, effects of, drug particle
size, lubricant mixing; 3.2.4.1; 4.2.3.4

Hiittenrauch, R., Zielke, P. and Moller, U. , Pharmazie,
1985 , 39, 123

Gelatin structure and capsule disintegration

capsules, hard gelatin: disintegration testing, effects of, compo-
sition test media, contents; gelatin, solution properties, effects
of, structure breakers and builders

Chowhan, Z.T. and Chi, L.-H., J. pharm. Scz'., 1986,
75, 534-541

Drug-excipient interactions resulting from powder mixing,
III: Solid state properties and their effect on drug dissolution
capsules, hard gelatin: prednisone; disintegration method,
USP; disintegration testing, comparison of disintegrants, effect
of lubricant mixing; 3.2.4.1; 4.2.3.4

Chowhan, Z.T. and Chi, L.H., J. pharm. Sci., 1986,
75 , 542-545

Drug-excipient interactions resulting from powder mixing,
IV: Role of lubricants and their effect on in vitro dissolution

capsules, hard gelatin; ketorolac tromethamine; disintegration
method, USP; disintegration testing, comparison of lubricants,
effect of lubricant mixing; 3.2.4.1; 4.2.3.4

4.2.2.2 Disintegration of Enteric Capsules
Boymond, P., Sfiris, J. and Amacker, P., Pharm. Ind.,
Berl. , 1966, 28, 836-42 and Drugs Germ. , 1967, 10, 7-19

The manufacture and testing of enterosoluble capsules
(in German; English translation in Drugs Germ.)
capsules, hard gelatin: disintegration method, rotating tube,
Swiss P. VI; disintegration method, capsule shells, falling ball
bearing; disintegration testing, effect of test media; 3.4.2.2;
4.4.7.1

Remon, J.P., Gyselinck, P., van Severen, R. and
Braeckman, P., Acta Pharm. Tech., 1983,29, 25-7

New small scale apparatus for enteric coating of hard
gelatin capsules
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capsules, hard gelatin: disintegration method, Eur. P. 2nd Edn;
disintegration testing, effects of, coating materials, device oper-
ator, solvent systems; 3.4.2.4

Werchan, D., Pharmazie, 1984, 39, 275-6

Film coating of gelatin capsules in the dispensary (in
German)
capsules, hard gelatin: disintegration method, DDR AB;
3.4.2.4

4.2.3 Dissolution

4.2.3.1 General References

Schroeter, L.C. and Wagner, J.G. , J. pharm. Sci., 1962,

51, 957-62
Automated dissolution rate studies of capsules and tab-
lets

capsules and tablets: dissolution method, continuous flow

Schroeter, L.C. and Hamlin, W.E., J. pharm. Sci.,
‘1963, 52, 811-12

Modified automated apparatus for determination of dis-
solution rates of capsules and tablets

capsules and tablets: dissolution method, modified U. S. P. XVI
disintegration apparatus, automatic sampling

Paikoff, M. and Dmmm, G., J. pharm. Sci., 1965, 54,
1693-4

Method for evaluating dissolution characteristics of cap-
sules

capsules, hard gelatin: dissolution method, beaker, capsuleholder

Pernarowski, M., Woo, w. and Searl, R.O., J. pharm.
Sci., 1968, 57, 1419-21 ‘

Continuous flow apparatus for determination of the dis-
solution characteristics of tablets and capsules

capsules and tablets: dissolutionlinethod, continuous flow

Baun, D.C. and Walker, G.C., J. pharm. Sci., 1969,
58, 611-16 -

Apparatus for determining the rate of drug release from
solid dosage forms

capsules, hard gelatin and tablets: dissolution method, beaker,
continuous flow; dissolution testing, effect of test medium;
literature review

Arnold, K., Gerber, N. and Levy, , G., Can. J. pharm.
Sci. , 1970, 5, 89-92 '

Absorption and dissolution studies on sodium diphenyl-
hydantoin capsules

capsules, hard gelatin: dissolution method, beaker; dissolution
testing, effect of test media; 4.4.6.1

Lin, S.-L. Menig, J. and Swartz, C.J., J. pharm. Sci.,
1970, 59, 989-94

Comparative evaluation of various dissolution appara-
tus for capsule dosage forms

capsules, hard gelatin: dissolution method, beaker, rotating
basket, U.S.P.; dissolution testing, comparison of methods,
effects of, type of capsule holder, variation of test conditions

Beyer, W.F. and Smith, E.W., J. pharm. Sci., 1971, p
60, 1556-9

Automation of NF method I-USP dissolution-rate test

capsules, hard gelatin: tetracycline hydrochloride; dissolution
method, U. S.N. F.XIII and U. S. P. XVIII, automatic analysis,
multiple samples

Khalil, S.A.H., Ali, L.M.M. and Khalek, M.M.A., J.
Pharm. Pharmac., 1971, 23, 125-30

Dissolution rate studies using B.P. disintegration appar-
atus

capsules, hard gelatin and tablets: chloramphenicol (capsules);
dissolution method, modified B. P. 1968 disintegration appara-
tus; dissolution testing, effect of test conditions

Horn, F.S., Veresh, S.A. and Miskel, J.J., J. pharm.
Sci., 1973, 62, 1001-6

Soft gelatin capsules I: Factors affecting capsule shell
dissolution rate

capsules, soft gelatin: dissolution method, U. S. P. XVIII; disso-
lution testing, effects of, formulation of capsule shell, test con-
ditions; 3.3.3.1

Khan, K.A., J. Pharm. Pharmac. , 1975, 27, 48-9

The concept of dissolution efficiency

capsules and tablets: dissolution testing, expression of results

Turi, P., Dauvois, M. and Michaelis, A.F., J. pharm.
Sci., 1976, 65, 806-10

Continuous dissolution rate determination as a function

of the pH of the medium

capsules, hard gelatin: theophylline; dissolution method, conti-
nuous flow; dissolution testing, effect of pH of test medium

Brossard, _D., Massoum,.R. and Chaumeil, J.-C.,
Sciences Tech. pharm., 1977, 6, 41-8
Control of dissolution rate in vitro. 1. Studies with a

continuous flow apparatus (in French)

capsules, hard gelatin, granules, powders and tablets: nitrofur-
antoin; dissolution method, continuous flow; dissolution test-
ing, effects of, cell dimensions, product form, speed of flow
of test medium

Horn,» F.S. and Ebert, W.R., J. pharm. Sci., 1977, 66,
710-13

Determination of meclizine hydrochloride by ion-pair
extraction with methyl orange
capsules, soft gelatin and tablets: meclozine hydrochloride; dis-
solution method, rotating bottle; dissolution testing, effect of
drug in shell

Brossard, D., Massoum, R., Poelman, M.-C. and Chau-
meil, J.—C., Sciences Tech. pharm., 1978, 7, 109-15

Control of dissolution rate in vitro. II. Critical study
of the method of Poole (in French)
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capsules, hard gelatin, granules, powders and tablets: nitrofur-
antoin; dissolution method, beaker; dissolution testing, effects

‘of, mode of holding capsule, product form, speed of agitation
of test medium —

Moore, W.E., J. pharm. Sci., 1979, 68(2), iv

Non disintegration of a capsule’s contents

capsules, hard gelatin: dissolution testing, effect of formula-
tion, test method; formulation of contents, disintegrants; letter

Caldwell, H.C. , J. pharm. Sci. , 1-979, 68(5), i,V

Capsule dissolution I ' ' ’
capsules, hard gelatin: dissolution testing, effect of contents,
wetting; formulation of contents; letter, reply to Moore, W.E. ,
ibid., 1979, 68(2), iv

El-Yazigi, A., Int. J. Pharn7aceut., 1980, 5, 79-84
Dissolution of hard gelatin capsules 1. Simple method
for calculating the rate constant

capsules, hard gelatin and tablets: ampicillin trihydrate,
aspirin, chloramphenicol, quinine sulphate, quinidine sul-
phate, tetracycline hydrochloride, tetracycline phosphate com-
plex; dissolution method, U.S.P. XIX; dissolution testing,
effect of stirrer speed; dissolution testing, calculation of rateconstants

Hom, F. s., Drug Dev. ind. Pharm., 1984, 10, 275-87
Soft gelatin capsules III: an accelerated method for eva-
luating the dissolution stability of various gel formula-
tions

capsules, soft gelatin: dissolution method, U.S. P. XX basket;
dissolution testing, effects of, formulation of capsule shell,
moisture content of shell, storage’; storage conditions, low
humidity, elevated temperatures; 3.3.3.1

4.2.3.2 Comparative Dissolution of Dosage Forms

Horn, F.S. and Miskel, J.J., J. pharm. Sci., 1970, 59,
827-30

Oral dosage form design and its influence on dissolution
rates for a series of drugs

capsules, soft gelatin and tablets: dicoumarol; digitoxin; ethinyl-
oestradiol; hydrocortisone; phenobarbitone; phenylbutazone;
propylthiouracil; reserpine; stilboestrol; sulphadiazine; disso-
lution method, rotating bottle; 3.3.3.2

Weintraub, H. and Gibaldi, M., J. pharm. Sci., 1970,
59, 1792-6

Rotating-flask method for dissolution-rate determina-
tion of aspirin from various dosage forms
capsules, hard gelatin and tablets: acetysalicylic acid; dissolu-
tion method, rotating flask

Hom, F.S. and Miskel, J .J ., Lex Scientia, 1971, 8(1),
18-26

Enhanced dissolution rates for a series of drugs as a
function of dosage form design

capsules, soft gelatin and tablets: chloramphenicol; chlorothia-
zide; chlorpropamide; dapsone; griseofulvin; hydrochlorothia-'
zide; p-hydroxyphenylbutazgone; nitrofurantoin; prednisolone;
primidone; dissolution method, rotating bottle; 3.3.3.2

4.2.3.2 Comparative Dissolution of Dosage Forms 247

Shepherd, R.E., Price, J.C. and Luzzi, L.A., J. pharm.
Sci., 1972, 61, 1152-6

Dissolution profiles for capsules and tablets using a mag-
net basket dissolution apparatus ‘

capsules, hard gelatin and tablets: lithium carbonate; dissolu-
tion method, magnetic basket »

Cardini, c. and Stacchini, A., Boll. chim.-farm., 1973,
112, 104-9

Studies of availability of certain drugs in oral pharma-
ceutical dosage forms (in Italian) '

capsules, hard and soft gelatin and tablets: chlordiazepoxide,
diazoxide, ethambutol, isoniazid, oxazepam; disintegration;
dissolution method, beaker; 3.3.3.2 '

Bates, T.R., Young, J.M., Wu, C.M. and Rosenberg,
H.A.,J. pharm. Sci., 1974, 63, 643-5

pH-Dependent dissolution rate of nitrofurantoin from
commercial suspensions, tablets and capsules

capsules, hard gelatin, suspensions and tablets: nitrofurantoin;
dissolution method, stirred flask; drug solubility determina-
tion, effect of pH

Huynh-Ngoc, T. and Sirois, G., Pharm. Acta Helv.,
1975, 50, 69-72

Dissolution rate of commercial dosage forms of quini-
dine sulfate

capsules, hard gelatin and tablets: quinidine sulphate; dissolu-
tion method, U.S.P. XVIII and U.S.N.F. XIII; dissolution
testing, calculation of release constants; dissolution testing,
comparison of manufacturers; dissolution testing, effects of test
media

Boggiano, B.G. and Gleeson, M., J. pharm. Sci., 1976,
65, 497-502

Gastric acid inactivation of erythromycin stearate in
solid dosage forms

capsules and tablets, enteric and film-coated: erythromycin
stearate; dissolution method, rotating flask; drug, gastric acid
inactivation

York, P., Pharmazie, 1977, 32, 101-4

The shelf life of some antibiotic preparations stored
under tropical conditions

capsules, hard gelatin and tablets: chloramphenicol, sulphath-
iazole, tetracycline hydrochloride; dissolution method, stirred
flask; dissolution testing, effect of storage conditions; 3.8.3.7

Chow, D.-N. and Parrott, E.L. , Drug Dev. ind. Pharm.,

1978, 4, 441-5,

A comparison of dissolution from commercial tablets
and from capsules containing a powdered tablet

capsules, hard gelatin and tablets: dissolution method, U. S. P.;
dissolution testing, effect of encapsulating powdered tablets

Kreuter, J., Speiser, P.P. and Prasad, N.K., Second
International Conference _on Pharmaceutical Techno-
logy, (Paris, APGI, June 3-5, 1980), 1980,11, 103-8
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In vitro release of different dosage forms of 8-methoxy-
psoralen

capsules, hard gelatin and tablets: 8-methoxypsoralen; dissolu-
tion method, stirred flask; dissolution testing, effect of formula-
tion; formulation of contents, adsorbates, solid dispersions,
solutions;3.2.4.2 _

4.2.3.3 Comparative Dissolution of Products

Luzzi, L.A. and Needham, T.E., J. pharm. Sci., 1973,
62, 1907-8

Importance of considering variables when using mag-
netic basket dissolution apparatus

capsules, hard gelatin and tablets: butobarbitone sodium; dis-
solution method, magnetic basket '

El-Yazigi, A. and Hikal, A.H., Can. J. pharm. Sci.,
1974, 9, 19-23

In vitro studies of products containing levodopa using
a continuous fiow dissolution apparatus

capsules, hard gelatin and tablets: levodopa; capsule, products,
content uniformity; dissolution method, continuous flow

Hardwidge, E.A., Sarapu, A.C. and Laughlin, W.C.,
J. pharm. Sci. , 1978, 67, 1732-5

Comparison of operational characteristics of different
dissolution testing systems

capsules, hard gelatin and tablets: tetracycline hydrochloride
(capsules); dissolution method, rotating basket, rotating filter;
dissolution testing, comparison of manufacturers

Cartwright, A.C., J. Pharm. Pharmac., 1979, 31,
434-40

Sources of variation during collaborative evaluation of
in vitro dissolution tests for two solid preparations

capsules, hard gelatin and tablets: oxytetracycline (capsules);
dissolution method, B.P. 1973 Addendum 1977; dissolution
testing, effects of, apparatus inter—laboratory variations, vib-
ration

Duru, C., Jacob, M., Puech, A., Slany, J. and Lasserre,
Y. , Pharm. Acta Helv. , 1979, 54, 37-43

The preparation of different oral dosage forms of pheno-
barbitone base. In vitro control of the release rate of

the active principle (in French)
capsules, hard gelatin, powders and tablets, sugar—coated: phe-
nobarbitone: disintegration method, French Pharmacopoeia;
dissolution method, beaker; dissolution, effects of, method of
preparation of dosage forms, direct compression, wet granula-
tion; dissolution testing, effect of test media; formulation of
products, common

Warren, J.W., Shah, K.A., Benmaman, J.D., Free-
man, D.B., Lewkowicz, R.T. and Friend, C.G., Curr.
ther. Res., 1979,25, 172-9

Variations among ten chlordiazepoxide hydrochloride
10-mg capsule products

capsules, hard gelatin: chlordiazepoxide hydrochloride; disso-
lution method, U.S.P. XIX; dissolution testing, results, cumu-
lative release pattern, T50%; 3.8.3.1; 3.8.3.6

I?

El-Yazigi, A. , Drug Dev. ind. Pharm., 1982, 8, 911-21

Dissolution characteristics of capsule shells and drug
release from commercial tetracycline-HCI capsules
capsules, hard gelatin: tetracycline hydrochloride; disinte-
gration method, stirred flask; disintegration testing, measure-
ment of shell rupture; dissolution method, U. S. P. XIX;
dissolution testing, determination of dissolution rate constant,
effects of, ionic strength and pH of dissolution medium, stirrer
depth

4.2.3.4 Dissolution and Formulation

Aguiar, A.J., Zelmer, J.E. and Kinkel, A.W., J.
pharm. Sci., 1967, 56, 1243-52

Deaggregation behavior of a relatively insoluble substi-
tuted benzoic acid and its sodium salt

capsules, hard gelatin, suspensionsand tablets: benzoic acid,
substituted derivative and sodium salt; deaggregation rate test-
ing, effects of, capsule filling, test media, wetting agent; dissolu-
tion method, beaker; dissolution testing, effects of, capsule
filling, test media, wetting agent; formulation of contents, wet-
ting agent, surfactants

Withey, R.J. and Mainville, C.A., J. pharm. Sci., 1969,
58, 1120-6

A critical analysis of a capsule dissolution test
capsules, hard and soft gelatin: chloramphenicol; dissolution
method, niodified U. S.P disintegration apparatus; dissolution
testing, comparison of products; formulation of contents,
diluent, lactose; powder properties, drug particle size

Rowley, G. and Newton, J .M., J. Pharm. Pharmac.,
1970, 22, 966-7

Limitations of liquid penetration in predicting the
release of drugs from hard gelatin capsules
capsules, hard gelatin: ethinamate; dissolution method,
beaker; powder properties, liquid penetration

Shah, P.T. and Moore, W.E., J. pharm. Sci., 1970, 59,
1034-6

Dissolution behaviour of commercial tablets extempor-
aneously converted to capsules

capsules, hard gelatin and tablets: acetylsalicylic acid, diphen-
hydramine, meprobamate; dissolution method, beaker; disso-
lution testing, effect of tablets packed in capsules

Newton, J.M., Rowley, G. and T6rnblom,'J.-F.V., J.
Pharm. Pharmac., 1971, 23, 452-3

The effect of additives on the release of drug from hard
gelatin capsules’

capsules, hard gelatin: ethinamate; dissolution method,
beaker; dissolution testing, capsule; dissolution testing, effects
of, capsule filling, formulation, powder properties

Newton, J.M., Rowley, G. and Tornblom, J.-F.V., J.
Pharm. Pharmac., 1971,23, Suppl., 156S-160$
Further studies on the effect of additives on the release

of drug from hard gelatin capsules
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capsules, hard gelatin: ethinamate; dissolution method,
beaker; dissolution testing, effects of, capsule filling, formula-
tion, powder properties; formulation of contents, diluent,
lubricant, wetting agent; powder properties, capsule packing
density \

Hill, S.A., Seager, H. and Taskis, C.B. ,1. Pharm. Phar-
mac., 1972,24, 152P-3P

Comparative dissolution rates of the anhydrous and tri-
hydrate forms of ampicillin

capsules, hardugelatinz ampicillin; dissolution method, stirred
flask; dissolution testing, eflect of drug crystal form ‘

Newton, J .M., Pharm. Weekbl. Ned., 1972, 107, 485-98

The release of drugs from hard gelatin capsules

capsules, hard gelatin: dissolution testing, effect of formulation
of contents, review

Simmons, D.L., Frechette, M., Ranz, R.J., Chen, W.S.
and Patel, N.K., Can. J. pharm. Sci., 1972, 7, 62-5

A rotating compartmentalized disk for dissolution rate
determinations

capsules, hard gelatin and tablets: chlordiazepoxide; dissolu-
tion method, rotating disk, U.S.N.F. basket; dissolution test-
ing, effect of formulation; formulation of contents, lubricant,
magnesium stearate

Davies, J .E. and Fell, J .T., J. Pharm. Pharmac., 1973,
25, 431-2
The influence of starch and lactose on the release rates

of drugs from hard gelatin capsules

capsules, hard gelatin: phenobarbitone, phenobarbitone
sodium; dissolution method, beaker; formulation of contents,
diluents, lactose, starch

Bell, S.P. and Fell, J.T., Can. J. pharm. Sci., 1974,
9, 119-20 ’

The effect of starch concentration on the release of phe-
nobarbitone from hard gelatin capsules

capsules, hard gelatin: phenobarbitone; dissolution method,
beaker; dissolution testing, effect of formulation; formulation
of contents, diluent, starch

Caldwell, H.C.,J. pharm. Sci., 1974, 63, 770-3

Dissolution of lithium and magnesium from lithium
carbonate capsules containing magnesium stearate
capsules, hard gelatin: lithium carbonate; dissolution method,
U. S.N.F. XIII; dissolution testing, effects of, formulation,
magnesium dissolution rate, surface tension of test media; pro-
duct weight uniformity, comparison and effect of lubricants;
3.2.4.1

Newton, J.M. and Razzo, F.N., J. Pharm. Pharmac.,
1974,26, Suppl., 30P-36P

The influence of additives on the in vitro release of drugs
from hard gelatin capsules

capsules, hard gelatin: nitrofurantoin, nitrofurazone, oxytetra-
cycline dihydrate, tetracycline hydrochloride; dissolution‘
method, beaker; dissolution testing, effect of formulation;

4.2.3.4 Dissolution and Formulation 249

Newton, J .M. and Rowley, G., assigned to Lilly Indus-
tries Ltd, U. S. Patent 3 859 431, 1975

Drug formulations

dissolution testing, effect of formulation; formulation of con-
tents, diluent, sodium starch glycolate

Bobbé, D., Mathis, C., Stamm, A., Metziger, P. and
Widmann, A., First International Conference on Phar-
maceutical Technology, (Paris, APGI, May 31—June 2,
1977), 1977, V, 109-19

Study of the influence of several excipients and adju-
vants on the dissolution rate of -amidopyrine from soft
gelatin capsules (in French)
capsules, soft gelatin: amidopyrine; dissolution method, Sar-
torius apparatus; dissolution testing, comparison of formula-
tions; 3.3.3.2

Bobbé, D., Mathis, C., Stamm, A., Metziger, P. and
Widmann, A., Labo-Pharma Probl. Tech., 1977,
25(268), 637-44

Study using the apparatus of Stricker on the influence
of several excipients and adjuvants on the dissolution
rate of iron salts from soft gelatin capsules (in French)
capsules, hard and soft gelatin and tablets, sugar-coated: fer-
rous fumarate, sulphate; dissolution method, Stricker; dissolu-
tion testing, comparison of dosage forms, effect of formulation

Cadorniga, R., Abad, M.C. and Camacho, M.A.,
Cienc. ind. Farm., 1977, 9, 178-82

The dissolution rate of medicines from gelatin capsules
(in Spanish)
capsules, hard gelatin: acetylsalicylic acid, caffeine, phenace-
tin; dissolution method, beaker; dissolution testing, effects of,
formulation, interaction between active ingredients

Dingwall, D. and Karanjah, D.S., J. clin. Pharm., 1977,
2, 5-11

Extemporaneous reduction of commercial capsule
dosage-Macrodantin

capsules, hard gelatin: nitrofurantoin; dissolution method,
modified U. S. P. rotating basket; dissolution testing, effects of,
capsule fill, capsule shell, formulation, test media; formulation
of contents, diluents, lactose, starch

"Fell, J.T., Calvert, RT. and Riley-Bentham, P., First
International Conference on Pharmaceutical Techno-
logy, (Paris, APGI, May 31-June 2, 1977), 1977, V,
121-5

A study of the dissolution and bioavailability of a hydro-
phobic drug

capsules, hard gelatin: griseofulvin; dissolution method,
beaker, modified; dissolution testing, effect of hydrophilic coat-
ing; formulation of contents, hydrophilic treatment, particle
coating by granulation, hydroxypropylcellulose; powder
properties, intrinsic dissolution rate, measurement by non-dis-
integrating disk

Murthy, K.S. andVSamyn, J.C., J. pharm. Sci., 1977,
4 3.2.4.1 66, 1215-19
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Effect of shear mixing on in vitro drug release of capsule
formulations containing lubricants

capsules, hard gelatin: nitrofurantoin, procainamide hydro-
chloride; dissolution method, beaker; dissolution testing, effect
of, processing conditions, mixer shear rates; formulation of
contents, diluent, lactose, lubricants, magnesium lauryl sul-
phate, magnesium stearate

Newton, J .M. and Razzo, F.N., J. Pharm. Pharmac.,
1977, 29, 205-8

The in vitro bioavailability of various drugs formulated
as hard gelatin capsules

capsules, hard gelatin: imipramine, nitrofurantoin, nitrofura-
zone, oxytetracycline dihydrate, phenylbutazone, tetracycline
hydrochloride; dissolution method, beaker; dissolution testing,
effect of formulation; formulation of contents, diluents, lac-
tose, sodium starch glycolate, starch, lubricant, magnesium
stearate, wetting agent, sodium lauryl sulphate

Newton, J.M. and Razzo, F.N., J. Pharm. Pharmac.,
1977,29, 294-7

The influence of additives on the presentation of a drug
in hard gelatin capsules

capsules, hard gelatin: nitrofurazone; dissolution method,
modified beaker; dissolution testing,’ effect of formulation, sta-
tistical evaluation; formulation of contents, diluents, lactose,
starch, lubricant, magnesium stearate, wetting agent, sodium
lauryl sulphate

Ryder, J . and Thomas, A., J. Pharm. Pharmac., 1977,
29, Suppl., 63P

A comparison of the effectiveness of several disinte-
grants in capsules of 4-ethoxycarbonylphenoxy-2’-pyri-
dyl methane (BRL 10614)
capsules, hard gelatin: 4-ethoxycarbonylphenoxy-2’-pyridyl
methane; dissolution method, stirred flask; dissolution testing,
effects of, formulation, storage; filling machine, dosing tube
mechanism; 3.2.4.1

Bastami, S.M. and Groves, M.J., Int. J. Pharmaceut.,
1978, 1, 151-64

Some factors influencing the in vitro release of pheny-
toin from formulations ,

capsules, hard gelatin and tablets: phenytoin, phenytoin
sodium; dissolution method, stirred flask; dissolution testing,
effects of, drug particle size, formulation, pH test medium;
formulation of contents, diluents, lactose, starch; powder
properties, particle size ‘

Geneidi, A.S., Ali, A.A. and Salama, R.B., J. pharm,
Sci., 1978,67, 114-16

Solid dispersions of nitrofurantoin, ethotoin, and cou-
marin with polyethylene glycol 6000 and their coprecipi—
tates with povidone 25 000

capsules, hard gelatin: coumarin, ethotoin, nitrofurantoin; dis-
solution method, beaker; formulation of contents; solid disper-
sions, method of manufacture

Gurny, R., Boymond-Genoud, M. and Guitard, P., J.
Pharm. Belg., 1978,33, 6-10

Study of the influence of particle size and lactose on
the dissolution of phenacetin and acetanilide capsules
using a multiple regression method

capsules, hard gelatin: acetanilide, phenacetin; dissolution
method, continuous flow; dissolution testing, effects of, drug
particle size, formulation; formulation of contents, diluent,
lactose; powder properties, particle size

Lerk, C.F., Lagas, M., Fell, J.T. and Nauta, P., J.
pharm. ‘Sci., 1978, 67, 935-9

Effect of hydrophilization of hydrophobic drugs on
release rate from capsules

capsules, hard gelatin: hexobarbitone; coating materials, hy-
droxyethylcellulose, methycellulose; coating method, granula-
tion; dissolution method, beaker; dissolution testing, effects
of, hydrophilic coating of hydrophobic drug, surface tension
of test medium; formulation of contents, hydrophilic coating;
powder properties, contact angle, density, particle size

Mendes, R.W., Masih, S.Z. and Kanumuri, R.R., J.
pharm. Sci., 1978,67, 1613-16

Effect of formulation and process variables on bioequi-
valency of nitrofurantoin I: Preliminary studies
capsules, hard gelatin and tablets, chewable and standard:
nitrofurantoin; dissolution method, beaker; dissolution testing,
effects of, drug particle size, formulation of contents; 3.2.4.1

Kassem, A.A., Zaki, S.A., Mursi, N.M. and Tayel,
S.A., Pharmazie, 1979, 34, 86-91
Effect of certain additives on the dissolution rate of

chloramphenicol

capsules, hard gelatin: chloramphenicol; dissolution method,
beaker; dissolution testing, effect of formulation; formulation
of contents, solid dispersions; 3.2.4.1

Kassem, A.A., Zaki, S.A., Mursi, N.M. and'Tayel,
S.A., Pharm. Ind., Berl., 1979, 41, 390-3

Chloramphenicol solid dispersion system I

capsules, hard gelatin: chloramphenicol; dissolution method,
beaker; dissolution testing, effect of formulation; formulation
of contents, solid dispersions, carbowaxes, polyvinylpyrroli-
dones; solid dispersions, method of manufacture

Merle, C., Artaud, M. and Guyot-Hermann, A.M.,
Farmaco, Edn prat., 1979,34, 210-19

Influence of glidants on the dissolution rate of acetylsali-
cylic acid in hard gelatin capsules (in French)

capsules, hard gelatin: acetylsalicylic acid; dissolution method,
continuous flow; dissolution testing, effects of formulation;3.2.4.1

Ammar, H.O., Kassem, M.A., Salama, H.A. and El-
Ridy, M.S., Pharm. Ind., Berl., 1980, 42, 757-60

On the dissolution of digoxin

capsules, hard gelatin, powders and tablets: digoxin; dissolu-
tion method, beaker, rotating basket; dissolution testing, cap-
sule filled with solid dispersion, powders, effect of particle size,
solid dispersions, effect of formulation; dissolution testing,
comparison of capsules and tablets; formulation of solid disper-
sions, polyethylene glycols, polyvinylpyrrolidones

i
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Boymond, C. and Mathis, C. , Second International Con-

ference an Pharmaceutical Technology,_(Paris, APGI,
June 3-5, 1980), 1980, IV, 93-103

A study of the influence of the formulation on the
release of ephedrine hydrochloride from hard gelatin
capsules (in French) —

capsules, hard gelatin: ephedrine hydrochloride; dissolution
method, stirred flask; dissolution testing, effects of, capsule
preparation, size, formulation, powder properties; stability,
effect of formulation; 3.2.4.2 ‘

Cuine, A., Mathis, C. and Stamm, A., Second Interna-
tional Conference on Pharmaceutical Technology,
(Paris, APGI, June 3-5, 1980), 1980, I, 66-76

Hard gelatin capsules with paste contents: study of the
rheological properties and in vitro release of active prin-
ciples (in French)
capsules, hard gelatin: acetylsalicylic acid, clofibrate, sodium
salicylate; dissolution method, Sartorius apparatus, U. S.P.
XVII modified; dissolution testing, effect of formulation;
3.2.4.2

Shek, E., Ghani, M., and Jones, R.E., J. pharm. Sci.,

1980,69, 1135-42

Simplex search on optimisation of capsule formulation
capsules, hard gelatin: dissolution method, stirred flask; disso-
lution testing, T3 and T30 effects of formulation of contents;
formulation, mathematical optimisation technique, simplex
method, dissolution rate; 3.2.4.1

Walker, S.E., Ganley, J .A., Bedford, K. and Eaves,
T., J. Pharm. Pharmac., 1980, 32, 389-93

The filling of molten and thixotropic formulations into
hard gelatin capsules
capsules, hard gelatin: triamterene; dissolution method,
U.S.P.; dissolution testing, comparison of liquid and powder
formulations; formulation of contents, solid dispersion and
solid solution; 3.2.3.4; 3.2.4.2; 4.2.3.6

York, P. , Drug Dev. ind. Pharm. , 1980, 6, 605-27

Studies of the effect of powder moisture content on drug
release from hard gelatin capsules

capsules, hard gelatin: barbitone, sodium salt; dissolution
method, modified beaker; dissolution testing, effect of powder
properties; formulation of contents, diluents, lactose, maize
starch; powder properties, contact angle, powder bed, liquid
penetration and permeability; 3.8.3.4

Bremecker, K.-D. and List, P.H., Pharm. Ind., Berl.,
1981, 43, 1026-8

The influence of relative humidity on drug release from
hard gelatin capsules in vitro (in German)
capsules, hard gelatin: chlordiazepoxide, nortriptyline hy-
drochloride, pericyazine, procaine hydrochloride; capsule,
contents and shells, moisture content, effect of relative humi-
dity of storage; capsule shells, diffusion of contents, effects
of hydrophilic/hydrophobic materials, moisture content; disso-
lution method, flow through cell; dissolution testing, effect of
moisture content of capsule contents and shells
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Doelker, E., Doelker, C. and Mordier, D., J. Pharm.
Belg., 1981,36, 404-11

The role of wetting on the release of hydrophobic drugs
from hard gelatin capsules. I. Liquid difiusion through
the wall and capillary penetration into the powder bed
(in French) ' ~

capsules, hard gelatin: phenacetin; dissolution testing, effects
of, powder wetting, test medium; formulation of contents;

powder properties, particle size, wetting characteristics; 4.2.2.1

Mehta, A.M. and Augsburger, L.L., Int. J. Pharma-
ceut., 1981, 7, 327-34

A preliminary study of the effect of slug hardness on
drug dissolution from hard gelatin capsules filled on an
automatic capsule-filling machine

capsules, hard gelatin: hydrochlorothiazide; dissolution
method, stirred flask; dissolution testing, effects of, formula-
tion of contents, powder slug hardness; formulation of con-
tents, diluents, lactose,’ microcrystalline cellulose, lubricant,
magnesium stearate; 3.2.3.3

Miyazaki, S., Inoue, H. and Nadai, T., Pharmazie,
1981,36, 482-4

Effects of antacids on the dissolution of minocycline
and demethylchlortetracycline from capsules

capsules, hard gelatin: demeclocycline, minocycline, antacids,
adsorption and elution properties; antacids , aluminium silicate ,
magnesium aluminosilicate, magnesium trisilicate; dissolution
method, rotating basket; dissolution testing, effect of antacids

Shah, K.A., Warren, J.W., Onwuelezi, G., Benma-
man, J.D. and Monk, C.M., Drug Dev. ind. Pharm.,
1981, 7, 683-91

In vitro release of hydrochlorothiazide from capsule for-
mulations

capsules, hard gelatin: hydrochlorothiazide; dissolution
method, rotating basket; dissolution testing, effect of formula-
tion; formulation of contents, diluents, calcium hydrogen
phosphate, lactose, maize starch, microcrystalline cellulose;
product, content and weight uniformity

Akbuga, J ., Giilhan, S. and Bayraktar-Alpmen, G.,
Pharmazie, 1983, 38, 478-80

Studies on flufenamic acid capsules and tablets

capsules, hard gelatin and tablets: flufenamic acid; disinte-
gration testing, comparison of products (capsules); dissolution
method, rotating basket; dissolution testing, comparisons of,
dosage forms, products (capsules); formulation of contents,
diluents, lactose, maize starch, lubricant, magnesium stearate,
surfactant, sodium lauryl sulphate

Mathis, C. and Cuiné, A., Labo-Pharma Probl. Tech.,
1983, 31 (337) 935-43

Formulation, stability and in vitro availability of active
principles as solutions or viscous suspensions filled in
hard gelatin capsules (in French)
capsules, hard gelatin: acetylsalicylic acid, ferrous sulphate,
sodium salicylate; dissolution method, modified disintegration
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apparatus; dissolution testing, effects of formulation, compari-
' son of excipients; 3.2.4.2

Muhammad, N.A.H. and Newton, J.M., J. Pharm.
Pharmac., 1983, 35, 345-9

The influence of pH of dissolution fluid and particle
size of drug on the in—vitro release of drug from hard
gelatin capsules
capsules, hard gelatin: acetysalicylic acid; dissolution method,
modified beaker; dissolution testing, effects of pH test media,
powder properties; powder properties, particle size

Armstrong, N.A., James, K.C. and Pugh, W.K.L., J.
Pharm. Pharmac., 1984, 36, 357-60

An in-vitro investigation of drug availability from lipo-
philic solutions ,

capsules, soft gelatin: 4-hydroxybenzoic acid; dissolution
method, partition/permeation apparatus; dissolution testing,
comparison of encapsulated and free solutions, effects of, cap-
sule shell, formulation of contents; formulation of contents,
solvents, isopropyl myristate, 1-octanol

Armstrong, N.A., James, K.C. and Pugh, W.K.L., J.
Pharm. Pharmac., 1984, 36, 361-5

Drug migration into soft gelatin capsule shells and its
effect on in-vitro availability ’

capsules, soft gelatin: acetomenaphthone, ephedrine, 4-hy-
droxybenzoic acid, phenobarbitone; dissolution method, par-
tition/permeation apparatus; dissolution testing, effects of,
capsule shell, drug, partition coefficient and solubility, formula-
tion of contents; drug migration in capsule shell, effect of manu-
facturing process; formulation of contents, solvents, isopropyl
myristate, 1-octanol

Djimbo, M. and Miles, A.J., J. Pharm. Belg., 1984,
39, 36-42

Release of drugs formulated as hard pastes filled into
hard gelatin capsules. Part 1. Physical properties and
in vitro testing

capsules, hard gelatin and tablets: acetylsalicylic acid, theo-
phylline; dissolution method, paddle; dissolution method,
intrinsic value, theophylline products , rotating disk; dissolution
testing, comparison of dosage forms, effect of formulation;
formulation of contents, semi-solids; 3.2.4.2

Elbary, A.A., Fadel, HM. and Nour, S.A., Pharmazie,
1984, 39, 110-12

Dissolution rate of chloramphenicol from hard gelatin
capsules as a function of type of adjuvants and methods
of granulation

capsules, hard gelatin: chloramphenicol; dissolution method,
rotating basket; dissolution testing, comparison of excipients,
effects of, content type, formulation; formulation of contents,
granules, by dry and wet granulation

Newton, J.M. and Muhammad, N.A.H., J. Pharm.
Pharmac. , 1984, 36, 42-4

The influence of agitation intensity, particle size and
pH of dissolution fluid on the in-vitro release of drug
from hard gelatin capsules

capsules, hard gelatin: acetylsalicylic acid; dissolution method,
modified beaker; dissolution testing, effects of, agitation inten-
sity, ‘pH test media, powder properties; powder properties,
particle size

Stamm, A., Boymond, C. and Mathis, C., Drug Dev.
ind. Pharm., 1984, 10, 355-80

Some aspects of the formulation of hard gelatin capsules

capsules, hard gelatin and tablets: griseofulvin, tetracycline
hydrochloride; dissolution method, paddle; dissolution testing,
comparison of dosage forms; effects of, formulation of con-
tents, porosity of fill; 3.2.4.1

Chowhan, Z.T. and Chi, L.-H., Pharm. Technol. , 1985,
9(3), 84, 86, 90, 92, 94-97

Drug-excipient interactions resulting from powder mix-
ing, I; Possible mechanisms of interaction with starch
and its effect on drug dissolution
capsules, hard gelatin: ketorolac tromethamine; dissolution
method, paddle; dissolution testing, effects of, formulation of
contents, lubricant mixing; powder properties, particle interac-
tions, scanning electron microscopy; 3.2.4.1; 4.2.2.1

Chowhan, Z.T. and Chi, L.-H., Pharm. Technol. 1985,
9(4), 30, 32-33, 36, 38-41

Drug-excipient interactions resulting from powder mix-
ing, II: Possible mechanisms of interaction with crospo-
vidone and its effect on in vitro dissolution

capsules, hard gelatin: ketorolac tromethamine; dissolution
method, paddle; dissolution testing, effects of, drug particle
size, lubricant mixing; powder properties, particle interactions,
scanning electron microscopy; 3.2.4.1; 4.2.2.1

Combes, A., Bonnet, L. and Rouffiac, R., Pharm. Acta
Helv., 1985, 60, 203-8

The influence of excipients on the rate of release of
two non—steroidal anti-inflammatory drugs from cap-
sules (in French)

capsules, hard gelatin: acetylsalicylic acid, indomethacin; dis-
solution method, continuous flow; dissolution testing, effects
of formulation of contents, excipient salt type; formulation
of contents, diluents, calcium and sodium salts of glucuronic,
lactic and sulphuric acid, lactose; results, factorial analysis

De Beukelaer, P. and Van Ooteghem, M., s.t.p.
Pharma, 1985, I , 956-61

Influence of powder bed porosity and wettability on
liquid penetration and on drug release of powder mix-
tures filled into hard gelatin capsules

capsules, hard gelatin: dissolution method, beaker; drug availa-
bility, effects of, capsule content properties, liquid penetration,
porosity, wettability, formulation of contents; formulation of
contents, diluent, lactose; powder properties, liquid pene-
tration, application of Washburn equation

Anno, E.M. and Rees, J .E., Fourth International Con-

ference on Pharmaceutical Technology, (Paris, APGI,
June 3-5, 1986), 1986, V, 61-69

Release of phenytoin sodium from capsules containing
two- and three-component mixes

J
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capsules, hard gelatin: phenytoin sodium; dissolution method,
paddle; dissolution testing, effect of, formulation of contents,
method of mixing of contents; drug, solubility and swelling;
3.2.4.1 '

Ari-Ulubelen, A., Akbuga, J ., Bayraktar-Alpmen, G.
and Giilhan, Pharm. Ind., Berl., 1986, 48, 393-395
Effect of formulation factors on the in vitro dissolution

characteristics of phenytoin sodium capsules

capsules, hard gelatin: phenytoin sodium; dissolution method,
rotating basket; dissolution testing, effects of, formulation of
contents, method of preparation, powder mixing, slugging; for-
mulation of contents, comparison of excipients and lubricants;
3.2.4.1

Bowtle, W.,J. , Br. J. pharm. Pract., 1986, 8, 307-8

Semi-solid matrix capsules

capsules, hard gelatin: indomethacin; dissolution testing, effect
of formulation; formulation of contents, semi-solid, excipients
differing HLB values; 3.2.3.4; 3.8.3.4

Chowhan, Z.T. and Chi, L.-H., J. pharm. Sci., 1986,
75, 534-541

Drug-excipient interactions resulting from powder mix-
ing. III: Solid state properties and -their effect on drug
dissolution

capsules, hard gelatin: prednisone; dissolution method, pad-
dle; dissolution testing, effects of, formulation of contents,
lubricant mixing; powder properties, particle interactions,
scanning electron microscopy; 3.2.4.1; 4.2.2.1

Chowhan, Z.T. and Chi, L.-H., J. pharm. Sci., 1986,
75 , 542-545

Drug-excipient interactions resulting from powder mix-
ing, IV: Role of lubricants and their effect on in vitro
dissolution

capsules, hard gelatin: ketorolac tromethamine; dissolution
. method, paddle; dissolution testing, comparison of lubricants,

effect of lubricant mixing; powder properties, particle interac-
tions, scanning electron microscopy; 3.2.4.1; 4.2.2.1

Mathis, C. and Heimendinger, J ., Fourth International
Conference on Pharmaceuticl Technology, (Paris,
APGI, June 3-5, 1986), 1986, V, 90-98

Test of programming the release of active principles
from pasty excipients in hard gelatin capsules (in
French)

capsules, hard gelatin: aspirin; dissolution method, paddle; dis-
solution testing, effects of formulation; 3.2.4.2

Matthieu, A.M., van Coteghem, M. and Ludwig, A.,
Fourth International Conference on Pharmaceutical
Technology, (Paris, APGI, June 3-5, 1986), 1986, V,
55-60

The influence of the solubility of adjuvants on the
release of hydrophobic medicaments in hard gelatin cap-
sules (in French)

capsules,'hard gelatin: phenacetin; disintegration and dissolu-
tion method, beaker: disintegration and dissolution testing,
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effects of, composition, pH and viscosity of test medium, for-
mulation of contents; diluent and drug solubility, effect of pH;
formulation of contents, diluents, dicalcium phosphate, lac-
tose, saccharose, sodium chloride ' ' '

4.2.3.5 Dissolution of Enteric Capsules.
Jacob, M., Duru, C. and Puech, A., Sciences Tech.
pharm., 1979, 8, 93-7 _, .

Preparation of fluoride dosage forms. In vitro control
of the release of the active principle (in French) ,
capsules, hard gelatin and tablets, sugar-coated: sodium fluor-
ide; capsule enteric coating, cellulose acetate ‘phthalate; cap-
sule, fill-weight and uniformity of fill; disintegration testing;
dissolution method, Erweka; dissolution testing, comparison
of dosage form, effect of enteric coating '

4.2.3.6 Dissolution of Slow-release Capsules

Souder, J .C. and Ellenbogen, W.C., Drug Stand., 1958,
26, 77-83

Laboratory control of dextro amphetamine sulfate
sustained release capsules

capsules, hard gelatin: dexamphetamine sulphate; dissolution
method, rotating bottle

Royal, J ., Drug Stand., 1959, 27, 1-6

A comparison of in vitro rates of release of several
brands of dextro amphetamine sulfate sustained release
capsules
capsules, hard gelatin: dexamphetamine sulphate; dissolution
method, modified U. S. P. XV disintegration apparatus

Vliet, E.B. , Drug Stand. , 1959, 27, 97-9

A suggested in, vitro procedure for measuring the rate
of drug release from timed release tablets and capsules

capsules, hard gelatin and tablets: dissolution method, modi-
fied U. S. P. disintegration apparatus

Krueger, E.O. and Vliet, E.B., J. pharm. Sci., 1962,
51, 181-4

In vitro testing of timed release tablets and capsules

capsules, hard gelatin and tablets: dissolution method, rotating
bottle; dissolution testing, collaborative study, sustained-
release preparations

Chiaramonti, D., Giana, C., Innocenti, F. and Segre,
A.D., Farmaco, Edn prat., 1970, 25, 257-62

Proposed method for the analysis of prolonged release
medicines (in Italian)

capsules, hard gelatin: dissolution method, rotating flask; dis-
solution testing, effect of change in pH test medium; product,
sustained-release granules

Goldman, R., Drug Cosmet. Ind., 1970, 107(3), 52-64,
151-6 «

Sustained release capsules
capsules, hard gelatin: review

Widmann, A., Eiden, F. and Tenczer, J ., Arzneimittel-
Forsch. , 1970, 20, 283-9
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Release of drugs from Depot soft gel capsules (in Ger-
man)

capsules, soft gelatin: chlorpheniramine maleate, codeine; cap-
sules shell, non-disintegrating; dissolution method, beaker; dis-
solution testing, eflect of change in pH test medium, prolonged-
release preparations; 4.4.3

Berkowitz, R.D., Hosp. Pharm., 1971, 6, 8-16

A study of in vitro release rates of sustained-release
dextro amphetamine sulfate capsules

capsules, hard gelatin: dexamphetamine sulphate; dissolution
method, U.S.N.F. XII; formulation of contents, sustained-

release preparation

Schwarz, R., ZentBl. Pharm., 1971, 110, 1127-36

On the testing of sustained-release preparations (in Ger-
man)

capsules, hard and soft gelatin: dissolution method, continuous
flow, rotating bottle; dissolution testing, comparison of
methods

Baichwal, M.R. and Yelvigi, M.S., Indian J. Pharm.,
1973, 35, 146-50

Sustained release capsules using polyglycerol esters

capsules, hard gelatin: acetylsalicylic acid; dissolution method,
modified disintegration apparatus; formulation of contents,
polyethylene glycol esters ‘

Bloch, R., Loebel, E. and Loschever, M., German
(BRD) Patent (0fi’en.) 2 627 113, 1977

Capsule for controlled release of drugs
capsules, hard gelatin: capsule shell solubility, reduction with
cross-linking agent; capsule sealing, epoxy resins ’

Steinbach, D. and Méiller, H., Int. J. Pharmaceut., 1978,
1, 197-204

Investigations into the accuracy of dosage and release
of active drug from sustained release preparations of
isosorbide dinitrate

capsules, hard gelatin and tablets, coated and plain: isosorbide
dinitrate; content uniformity, DAB 7, U. S. P. XIX; dissolution
method, Diffutest and U. S.N.F. XIV; dissolution testing, pro-
longed-release preparations; product weight uniformity,
DAB 7, U.S.P. XIX ~

Matheson, L.E., Drug 1)"ei}., ind. Pharm., 1979, 5,
459-71

Comparison of in vitro release rates of multisource
sustained-release papaverine hydrochloride products

capsules, hard gelatin: papaverine hydrochloride; dissolution
method, rotating bottle; dissolution testing, comparison
between lots and manufacturers

D’Onofrio, G.P., Oppenheim, R.C. and Bateman,
N.E., Int. J. Pharmaceut., 1979,2, 91-9

Encapsulated microcapsules

capsules, soft gelatin: acetylsalicylic acid; dissolution method,
continuous flow; dissolution testing, effects of, coating, drug
dose;3.3.3.2

Baggesen, S. and Bechgaard, H., Pharm. Acta.Helv.,
1980, 55, 312-15 ‘

In vitro evaluation of two controlled release propoxy-
phene hydrochloride formulations. Influence of the
composition of dissolution media on drug release.
capsules, hard gelatin: dextropropoxyphene hydrochloride;
dissolution methqd, modified rotating bottle; dissolution test-
ing, effects of dissolution medium, buffer composition, ionic
strength, pH, surface tension; experimental procedure, factor-
ial experiment, statisticalanalysis; formulation of contents, pel-lets ’

Walker, S.E., Ganley, J .A., Bedford, K. and Eaves,
T. , J. Pharm. Pharmac., 1980,32, 389-93

The filling of molten andthixotropic formulations into
hard gelatin capsules

capsules, hard gelatin: nomifensine hydrogen maleate; dissolu-
tion method, U. S. P. ; dissolution testing, effect of formulation;
3.2.3.4; 3.2.4.2; 4.2.3.4

Yalabik-Kas, H.S., Drug Dev. ind. Pharm., 1983, 9,
1047-60

Microencapsulation and in vitro dissolution of oxaze-
pam from ethyl cellulose microcapsules
capsules, hard gelatin: oxazepam; dissolution method, stirred
flask; dissolution testing, effects of, formulation, testpmedia,
kinetic analysis; formulation of contents, controlled release,
microencapsulation, ethylcellulose

Simons, K.J., Plett, K.D. and Simons, F.E.R., Pharm.
_Acta Helv. , 1984, 59, 145-8

Dissolution studiesiof some regular and sustained-
release dyphylline dosage forms
capsules, hard gelatin and tablets, standard and sustained-
release: diprophylline; dissolution method, rotating basket;
dissolution testing, effect of test media, simulated gastric andintestinal fluids

Paris, L. and'Stamm, A., s.t.p. Pharma, 1985, 1, 412-18

Study of the influence of pH on the in vitro dissolution
of prolonged-release theophylline preparations (in
French) 5

capsules, hard gelatin and tablets: theophylline; dissolution
method, paddle; dissolution testing, comparison of dosage
forms, effect pH test media; test media, pH change with time

Schmidt, P.C. and Stockebrand, B., Pharm. Res., 1986,
3, 230-34

Capsules with prolonged action, II. Capsule filling by
a gelation process '

capsules, soft gelatin: codeine, theophylline; dissolution
method, paddle; dissolution testing, comparison of drugs,
effects of; formulation; nature of matrix; 3.3.3.2

Schmidt, P.C. and Stockebrand, B., Pltarm. Res., 1986,
3, 235-39

Capsules with prolonged action, III. Release of active
ingredients from cast films

2
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capsules, soft gelatin: indomethacin, nifedipine, theophylline;
dissolution method, paddle; dissolution testing, comparison
with model systems; drug release, model systems, cast films,
partition and permeation studies; drug release from mem-
branes, effects of, film thickness, formulation, test conditions;
formulation of membranes

4.2.3.7 Dissolution Methodology

Needham, T.E. and Luzzi, L.A., J. pharm. Sci., 1974,
63, 925-8

Comparison of dissolution profiles of tablets and
capsules from the U.S.P., Levy, and magnetic basket
methods

capsules, hard gelatin and tablets: butobarbitone sodium; dis-
solution methods, beaker, magnetic basket, U. S. P. XVIII

Cakiryildiz, C., Mehta, P.J., Rahmen, W. and Schoen-
leber, D., J. pharm. Sci., 1975, 64, 1692-7
Dissolution studies with a multichannel continuous-flow

apparatus

capsules, hard gelatin: powders and tablets: tetracycline
hydrochloride; dissolution methods, continuous flow, rotating
basket

Brossard, D., Massoum, R. , Poelman, M.C. and Chau-
meil, J .C., First International Conference on Pharma-
ceutical Technology, (Paris, APGI, May 31—June 2,
1977). 1977, V, 182-93

Dissolution of solid oral dosage forms: critical study

of two apparatus (in French) V
capsules, hard gelatin, granules, powders and tablets: nitro-
furantoin; dissolution methods, continuous flow, stirred flask;
dissolution testing, comparison of dosage forms, effect of
apparatus, speed of flow and stirring

Carstensen, J.T., Lai, T.Y.-F. and Prasad, V.K., J.
pharm. Sci., 1978,67, 1303-7

U.S.P. dissolution IV: Comparison of methods

capsules, hard gelatin and tablets: nitrofurantoin; dissolution
methods, rotating filter, U. S. P. , rotating basket, disintegration
apparatus, paddle; dissolution testing, comparison of dosage
forms, effect of apparatus variables

Pharmaceutical Manufacturers’ Association of Tokyo,

Iyakuhin kenkyu, 1978, 9, 573-80

Studies on dissolution method for tablets and capsules
(in Japanese)

capsules, hard gelatin and tablets: indomethacin; dissolution
methods, U. S. P. XIX methodsl and II, modified disintegration
apparatus (Jpn); dissolution testing, effect of inter-laboratory
variations

Cartwright, A.C., Drug Dev. ind. Pharm., 1979, 5,
277-91 ‘

Practical aspects of dissolution testing

capsules and tablets: dissolution method, rotating basket; dis-
solution method, automatic sampling system, use of dissolution
calibrators; dissolution testing, identification and review of test
variables
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Brossard, D., Massoum, R., Poelman, M.C. and Chau-
meil, J .C. , Second International Conference on Pharma-
ceutical Technology, (Paris, APGI, June 3-5, 1980),
1980,11, 119-33

Applications of the technique of continuous flux and
of Poole’s flask to different oral dosage forms: Study
of hard gelatin capsules (in French)
capsules, hard gelatin: nitrofurantoin; dissolution methods,
continuous flow, stirred flask; dissolution testing, effect of cap-
sule holder, formulation of contents; dissolution testing,‘
results, dissolution efficiency, reproducibility, sensitivity; for-
mulation of contents, diluents, lubricants

Langenbucher, F. and Moeller, H., Drags Germ., 1981,
24, 131-5

Possible improvements of the U.S.P. XX dissolution
test standards

capsules and tablets: dissolution method, U.S.P. XX; dissolu-
tion testing, effects of, equipment variation, sampling tech-
niques; dissolution testing, floating products, metal sinker
(capsules)

Koch, H.P., Alcorn, G. and Ritschell, W.A., Pharma-
zie, 1983-, 38, 233-5

Comparison of two-dissolution apparatuses: Rotating
basket versus rotating flask. Correlation of data from
four commercial theophylline prolonged release dosage
forms.

capsules, hard gelatin and tablets: theophylline; dissolution
method, rotating basket, rotating flask; dissolution testing,
comparisons of, method, products

Méller, H. , Pharm. Ind., Berl. , 1983, 45, 617-22

Dissolution testing of different dosage forms using the
flow-through method

capsules, hard and soft gelatin, powders, suppositories and
tablets: benzobromarone, isosorbide dinitrate, tetracycline;
dissolution method, continuous flow, paddle; dissolution test-
ing, comparison of methods, effects of formulation

Herzfeldt, C.D., Pharm. Technol., 1984, 8(9), 70-6

Automated dissolution testing of indomethacin capsules
and tablets

capsules, hard gelatin and tablets: indomethacin; dissolution
method, paddle, rotating basket, dissolution standards, U. S. P.
XX, acceptance criteria; dissolution testing, automation, com-
parison of dosage forms, products, test methods

Baichwal, M.R., Deshpande, S.G. and Shetty, U.C.,
Drug Dev. ind. Pharm., 1985, 11, 1639-56

Comparative evaluation of four dissolution apparatus

capsules, hard gelatin: dissolution methods, basket and paddle,
paddle, rotating basket, rotating basket with paddle; dissolu-
tion testing, comparison of methods, effect of agitation inten-
sity; formulation of contents, pellets

Gander, B., Ventouras, K., Gurny, R. and Doelker,
E., Int. J. Pharmaceut., 1985, 27, 117-24
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In vitro dissolution medium with supramicellar surfac-
tant concentration and its relevance for in vivo absorp-
tion

capsules, hard gelatin and tablets: palmitoylcatechin; disinte-
gration method, U. S. P.; disintegration testing, comparison of
dosage forms, effect of test media; dissolution method, paddle;
dissolution testing, comparison of dosage forms, effect of test
media

Pandit, N.K., Strykowski, J.M., McNally, E.J. and
, Waldbillig, A.M., Drug Dev. ind. Pharm., 1985, II,

1797-1818

Surfactant solutions as media for dissolution testing of
a poorly water-soluble drug ,

capsules, hard gelatin: 4-(4-biphenylyl-butanol); dissolution
method, beaker; dissolution testing, effects of test media; drug
solubility, effects of surfactants; surfactants, polyoxyethylene
lauryl ether, sodium dodecyl sulphate; test media, addition
of surfactants

Machida, Y., Tokumura, T., Komuro, S., Tsushima,
Y., Tatsuishi, K., Kayano, M. and Nagai, T., Chem.
pharm. Bull., Tokyo, 1986, 34, 2637-41

A new method of dissolution testing for oily drug pre-
parations using an improved apparatus

capsules, soft gelatin and tablets: d-or-tocvopherol; dissolution
method, modified paddle; dissolution testing, effects of, appar-
atus configuration, test media; dissolution testing, lipophilic
materials

4.2.3.8 Dissolution and Storage _
Akbufa, J ., Ari-Ulubelen, A. and Bayraktar-Alpmen,
G., Pharmazie, 1984, 39, 695-6

Effect of relative humidity and ageing on drug release.
Part 2: Experimental phenytoin sodium capsules
capsules, hard gelatin: phenytoin sodium; dissolution method,
rotating basket; dissolution testing, effects of, formulation of
contents, storage conditions; formulation of contents, lactose
and magnesium stearate; storage conditions, humidity, RH
75% and 95%, time 2, 4 and 8 weeks

Martin, E.D., Frazer, R.J.L. and Camens, 1., Med. J.
Aust., 1985 , 143, 634-5-

Storage of phenytoin capsules
capsules, hard gelatin: phenytoin sodium; dissolution method,
rotating basket; dissolution testing, effect of storage, com-
parison with standard capsules’; drug clinical effect, effect of
product storage; storage conditions, tropical

Rubino, J.T., Halterlein, L.M. and Blanchard, J ., Int.
J. Pharmaceut., 1985, 26, 165-74

The effects of ageing on the dissolution of phenytoin
sodium capsule formulations
capsules, hard gelatin: phenytoin sodium; dissolution method,
rotating basket; dissolution testing, effects of, formulation of
contents, storage conditions; formulation of contents, exci-
pients, diluents and di1uent/drug ratio; pharmacokinetic analy-
sis; storage conditions, humidity, RH, 11% and 67%, time
2 and 8 weeks

4.2.4 Disintegration/Dissolution Correlation

Sandell, E. and Eckemark, K.-E., Acta pharm. suec.,
1966, 3, 235-9

Release of potassium chloride from hard gelatin cap-
sules '

capsules, hard gelatin: potassium bicarbonate, potassium
chloride; disintegration testing, Paikoff and Drumm; dissolu-
tion method, beaker

Newton, J .M. and Rowley, G., J. Pharm. Pharmac.,
1970, 22, Suppl., 163S—8S

On the release of drug from hard gelatin capsules

capsules, hard gelatin: ethinamate; disintegration testing,
effect of filling, particle size; dissolution method, beaker;
powder properties, capsule powder bed permeability measure-merit

Samyn, J.C. and Jung, W.Y., J. pharm. Sci., 1970,59,
169-75

In vitro dissolution from several experimental capsule
formulations

capsules, hard gelatin: disintegration method, U.S.P. tablet
test; disintegration testing, effect of formulation, diluents, dis-
integrants, lubricants; dissolution method, modified U.S.P.
disintegration apparatus; dissolution testing, effects of, formu-
lation, powder properties; powder properties, packing density,
liquid penetration measurement, viscosity of powder blends,
determination; 3.2.4.1

Sandell, E., Eriksson, K. and Mellstrém, G., Acta
pharm. suec., 1970, 7, 559-66

A disintegration test for evaluation of drug availability
from tablets and capsules

capsules, hard gelatin and tablets: chloramphenicol, indometh-
acin, tetracycline; disintegration method, oscillating tube with
sieves; dissolution method, beaker

Siegfried, B., Schweiz. ApothZtg, 1970, 108, 178-80

Comparative estimation of the oral dosage forms, cap-
sule and pill, an example of a standard sedative capsule
and pill (in German)

capsules, hard gelatin and pills: methylphenobarbitone; disin-
tegration method, Swiss P. VI; dissolution method, beaker;
dissolution testing, effect of storage; formulation, contents;
product weight uniformity

Khalil, S.A. and Ali, L.M.M. , Actapharm. suec. , 1972,
9, 563-72

Some formulation factors affecting disintegration and
dissolution of chloramphenicol capsules

capsules, hard gelatin: chloramphenicol; disintegration
method, B.P.; dissolution method, modified B.P. disinte-
gration apparatus; powder properties, powder beds, liquid
penetration measurements; 3.2.4.1

Caldwell, H.C. and Westlake, W.J., Can. J. pharm.
Sci., 1973, 8, 50-3

Magnesium lauryl sulfate: soluble lubricant
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capsules, hard gelatin and tablets: lithium carbonate; disinte-
gration method, U. S. N. F. XIII Method II; disintegration test-
ing, effect of formulation, comparison of lubricants; dissolution
method, modified U.S.N.F. XIII disintegration; dissolution
testing, effect of formulation, comparison of lubricants;
3.2.4.1;3.8.3.6

Goodhart, F.W., McCoy, R.H. and Ninger, F.C., J.
pharm. Sci., 1973, 62, 304-10

New in vitro disintegration and dissolution test method
for tablets and capsules
capsules, hard gelatin and tablets: disintegration method,
modified beaker, U.S.P.; dissolution method, modified
beaker, U.S.P. XVIII disintegration apparatus; dissolution
testing, effect of variation in test conditions; 3.2.4.1

Khalil, S.A.H. and Ali, L.M.M., Indian J. Pharm.,
1973, .35 , 59-62
Effect of dissolution medium and moisture content of

the powder on the dissolution of chloramphenicol cap-
sules

capsules, hard gelatin: chloramphenicol; disintegration
method, B.P. ; dissolution method, B. P. disintegration appara-
tus; dissolution testing, effects of, capsule contents, moisture
content, test media

Cox, H.L.M., Breimer, D.D. and Freeke, G., Pharm.
Weekbl. Ned., 1974,109, 1018-26

In vitro testing of the release of chloral hydrate from
soft gelatin capsules (in Dutch)

capsules, soft gelatin: chloral hydrate; disintegration testing,
enteric-coated and untreated capsules; dissolution method,
beaker; dissolution testing, comparison, enteric-coated and
untreated capsules; dissolution testing, simulation of intestinal
p_H changes

Weyers, w. and Gebhart, U., Pharm. Acta Helv., 1976,
51, 233-7

Comparative examination of gastrointestinal absorption
of tetracycline preparations (in German)

capsules, hard and soft gelatin and tablets, film- and sugar-
coated: tetracycline hydrochloride; disintegration method,
Swiss P. VI; dissolution method, Dibbern; dissolution testing,
effect of pH on absorption

Merle, C., Mangin, C. and Guyot-Hermann, A.M.,
Bull. Soc. Pharm. Lille, 1977, 33, 87-94

Trials with a continuous flow dissolution apparatus.
Application to the study of the influence of powder
packing in hard gelatin capsules (in French)

capsules, hard gelatin: acetylsalicylic acid, sodium salicylate;
disintegration method, U.S.P. XVIII; disintegration testing,
effect of capsule size/powder packing; dissolution method,
continuous flow; dissolution testing, effects of, capsule size,
powder packing

Grakovskaya, L.K., Nesterova, L.Y., Okhotnikova,
V.F., Zak, A.F., Ermolova, O.B. and Batuashvili,
T.A., Antibiotiki, 1978, 23, 215-19 per Chem. Abstr.,
1978, 88, 197546d

4.2.4 Disintegration/Dissolution Correlation 257

Effects of adjuvants on the bioavailability of tetracycline
hydrochloride from capsules (in vitro studies) (in
Russian)

capsules, hard gelatin: tetracycline hydrochloride; disinte-
gration testing, effect of formulation; dissolution testing, effect
of formulation; formulation of contents, diluents, magnesium
carbonate, calcium phosphate, lactose, lubricant, calciumstearate

Saito, T., Suzuki, S., Nambu, N. and Nagai, T., Yaku-
zaigaku, 1978, 38, 29-34

Test of the physical stability regarding dissolution
property of solid preparations (in Japanese)
capsules, hard gelatin and tablets: indomethacin (capsules);
disintegration method, oscillating tube; disintegration testing,
effect of storage; dissolution method, rotating basket; dissolu-
tion testing, effect of storage; storage conditions, humidity
(52%, 92%), temperature (5°, 30°); 3.8.3.7

Carp, G.B., Chemtob, C. and Chaumeil, J.C., Second
International Conference on Pharmaceutical Techno-
logy, (Paris, APGI, June 3-5, 1980), 1980, V, 68-80

Availability from rectally administered solid dosage
forms: use of rectal soft gelatin capsules (in French)
capsules, soft gelatin: phenobarbitone, free acid and sodium

salt; disintegration method, Fr. P. 9th Edn, modified, Pol.P.,
modified, Swiss P., Widmann’s (polythene bags); disin-
tegration testing, comparison of methods; dissolution method,
partitioning; dissolution testing, effect of formulation; 3.5.2

Hoechst UK Ltd, British Patent 1 572226, 1980
Improvements in and relating to pharmaceutical prepa-
rations in solid unit dosage forms

capsules, hard gelatin: triamterene; disintegration method,
B.P.; disintegration testing, effect of formulation of contents;
dissolution method, U. S.P.; dissolution testing, effect of for-
mulation of contents; formulation of contents, powder fill,
semi-solid fill; 3.2.3.4; 3.2.4.2

Newton, J .M. and Bader, F. , J. Pharm. Pharmac., 1,980,
32, 167-71

The influence of drug and diluent particle size on-the
in vitro release of drug from hard gelatin capsules _ ,1
capsules, hard gelatin: acetylsalicylic acid; disintegratidn
method, B. P.; dissolution method, beaker; dissolution.,testing.,
effects of, formulation, powder properties; dissolution testing,
results, analysis of variance of T50; formulation of contents,-
diluent, lactose; powder properties, particle size, porosity_of
powder bed ' ’ ‘ .

Grakovskaia, L.K., Garsheva, G.B., Dedukh,
Khlystova, Z.I. and Koyal’chenko, N.D., Ant_zb,_z0.tz,kl,
1981,26, 592-4 ,

Effect of antibiotic granulation procedure on quality*_of
capsules with semi-synthetic penicillins twith spg
reference to sodium dicloxacillin) (in R11SS13'.Il)1

capsules, hard gelatin: sodium dicloiracillin; _dis:iri_E'tegm
method, oscillating tube; disintegration t.est1ng,‘:effe'c
powder properties; dissolution method, rotating basket;..

 

 
 
 

,.n.
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contents; powder properties, method of preparation, dry com-
paction, wet granulation

Botzolakis, J .E., Small, L.E, and Augsburger, L.L.,
Int. J. Pharmaceut., 1982, 12, 341-9

Effect of disintegrants on drug dissolution from capsules
filled on a dosator-type automatic capsule-filling
machine

capsules, hard gelatin: hydrochlorothiazide, paracetamol; dis-
integration method, U.S.P.; disintegration testing, effects of,
filling conditions, formulation of contents; dissolution method,
stirred flask; dissolution testing, effects of, filling conditions,
formulation of contents; disintegration/dissolution correla-
tion, effect of drug type; 3.2.4.1

Botzolakis, J .E. and Augsburger, L.L., J. Pharm. Phar-
mac., 1984, 36,77—84

The role of disintegrants in hard-gelatin capsules
capsules, hard gelatin: disintegration method, U.S.P. XX;
disintegration testing, effects of, filling forces, formulation
of contents; dissolution method, paddle; dissolution testing,
effects of, filling forces, formulation of contents; 3.2.3.3;
3.2.4.1

Ritschel, W.P. and Parab, P., Drug Dev. ind. Pharm.,
1985, 11(1), 147-67

Dissolution of some lithium dosage forms and correla-
tion with Enslin number

capsules, hard gelatin and tablets: disintegration method,
U.S.P.; disintegration testing, comparison of dosage forms;
dissolution method, rotating basket; dissolution testing, com-
parison of dosage forms, correlation with powder properties;
kinetic analysis, dissolution rate constants, correlation with
powder properties; powder properties, water uptake measure-ment

4.3 Drug Availability in Animals

4.3.1 General References

Poole, J .W., Revue can. Biol., 1973, 32, Suppl., 43-51

Penicillins: use of an animal model to predict bioavaila-
bility

capsules, hard gelatin and suspensions: ampicillin anhydrous,
trihydrate, dicloxacillin, levels, serum (dog); drug availability,
dog serum levels, correlation with human

Maeda, T., Takenaka, H., Yamahira, Y. and Noguchi,
T.,]. pharm. Sci., 1977, 66, 69-73

Use of rabbits for GI drug absorption studies
capsules, hard gelatin and tablets: griseofulvin, indomethacin,
levels, plasma (rabbit); gastric emptying rate

4.3.2 Comparison of Dosage Forms

4.3.2.1 Comparison with Solid Preparations

Kagawa, C.M., Bouska, D.J. and Anderson, M.L., J.
pharm. Sci., 1964,53, 450-1

Oral absorption with various preparations of spironolac-
tone in dogs

capsules, hard gelatin and tablets, uncoated and sugar-coated:
spironolactone, levels, plasma (dogs); drug clinical effects,
urine levels, sodium, potassium

Williams, J.F. and Trejos, A., Res. vet. Sci., 1970, 11,
392-4

The influence of gelatin capsules upon the activity of
bunamidine hydrochloride against Echinococcus granu-
losus in dogs

capsules, hard gelatin and tablets: bunamidine hydrochloride,
drug effects, parasite numbers (dogs); drug administration,
tablet inside capsule; drug availability, effect of encapsulated
tablet

Stella, V., Haslam, J., Yata, N., Okada, H., Linden- ,
baum, S. and Higuchi, T., J. pharm. Sci., 1978, 67,
1375-7 '

Enhancement of bioavailability of a hydrophobic amine
antimalarial by formulation with oleic acid in a soft gela-
tin capsule

capsules, hard and.soft gelatin: ot-(dibutylaminomethyl)-6,8-
dichloro-2-(3 ’ ,4’-dichlorophenyl)-4-quinolinemethanol,
levels, serum (dogs); drug availability, effect of formula-
tion; drug solubility, determination aqueous solubility;
pharmacokinetic analysis, area under curve comparisons;3.3.3.2 ‘

4.3.2.2 Comparison with Liquid Preparations

Andermann, G., Dietz, M. and Mergel, D., Pharm.
Acta Helv., 1979, 54, 366-9

Bioavailability of medicines based on cyclandelate (in
French)

capsules, hard and soft gelatin and suspensions: cyclandelate,
levels, serum (rabbits); formulation of contents; pharmaco-
kinetic analysis, relative bioavailability

4.3.2.3 Comparison with Injections

Helmi, R., Elian, A., Moustafa, M. and Sharaf, E.,
J. Egypt. med. Ass., 1968, 51, 70-7

A study of the serum concentrations of oxytetracycline
after administration of different pharmaceutical prepa-
rations

capsules, hard gelatin and injections, intramuscular and
intravenous: oxytetracyclinehydrochloride, levels, serum (dogs)

Cabana, B.E., Willhite,'L.E. and Bierwagen, M.E.,
Antimicrob. Ag. Chemother., 1969, 35-41

Pharmacokinetic evaluation of the oral absorption of
different ampicillin preparations in beagle dogs

capsules, soft gelatin and injections, intravenous: ampicillin,
potassium, sodium and trihydrate, levels, serum, urine (dogs);
pharmacokinetic analysis

Cotler, S., Holazo, A., Boxenbaum, H.G. and Kaplan,
S.A., J. pharm. Sci., 1976, 65, 822-7

Influence of route of administration on physiological
availability of levodopa in dogs

II I _-I I. _m V l
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boluses, intravenous and capsules, hard gelatin: levodopa,
levels, plasma (dogs); pharmacokinetic analysis

4.3.2.4 Comparison with Rectal Preparations

Lambelin, G., Roncucci, R., Simon, M.—J., Orloff, S.,
Mortier, G., Veys, E. and Buu—Ho'i, N.P. , Arzneimittel-
Forsch., 1968, I8, 56-60 ~

Absorption and excretion of ”C-p-butoxyphenylacet-
hydroxamic acid in man and animals

capsules, hard gelatin, suppositories and tablets, enteric-
coated: p-butoxyphenylacethydroxamic acid, levels, blood,
serum, urine (rabbits, rats); radioactive isotope technique;
4.4.4.4

Anger-Braun, F., Sado, P.A., Le Verge, R. and Devis-
saguet, J .P. , Second International Conference on Phar-
maceutical Technology, (Paris, APGI, June 3-5, 1980),
1980, III, 145-54

Bioavailability of quinidine in soft gelatin capsules
after oral and rectal administration to rabbits (in
French) .

capsules, soft gelatin and solutions: quinidine sulphate and
metabolites, levels, serum (rabbits); formulation of contents;
pharmacokinetic analysis

4.3.2.5 Comparison with Multiple Dosage Forms

Walkenstein, S.S., Wiser, R., Gudmundsen, C.H.,
Kimmel, H.B. and Corradino, R.A., J. pharm. Sci.,
1964,53, 1181-6

Absorption, metabolism, and excretion of oxazepam
and its succinate half—ester

capsules, hard gelatin, injections, intramuscular and suspen-
sions: oxazepam, succinate half-ester, levels, faeces, plasma,
urine (dogs); radioactive isotope technique; 4.4.4.3

Conklin, J.D., Sobers, R.J. and Wagner, D.L., J.
pharm. Sci., 1969,58, 1365-8 ' "

Urinary drug excretion in dogs during therapeutic doses
of different nitrofurantoin dosage forms

capsules, hard gelatin, injections, intramuscular and tablets:
nitrofurantoin, levels, serum, urine (dogs)

Mercer, H.D., Garg, Powers, JD. and Powers,
T.E., Am. J. vet. Res., 1977, 38, 1353-9

Bioavailability and pharmacokinetics of several dosage
forms of ampicillin in the cat

capsules, hard gelatin, injections, intramuscular, intravenous
and subcutaneous and suspensions: ampicillin, anhydrous,
sodium, trihydrate, levels, serum (cats); pharmacokinetic ana-
lysis, dosage/route relationship

4.3.3 Comparison of Capsule Products

Agarwal, S.L., Tayal, J.N. and Deshmankar, B.S., J.
Indian med. Ass., 1966, 46, 13-14

Studies on the oral absorption of antibiotics. Part 1.
Chloramphenicol

capsules, hard gelatin: chloramphenicol, levels, serum (dogs)

4.3.5 Availability from Enteric Capsules 259

Ogata, H., Aoyagi, N., Kaniwa, N., Ejima, A.,
Kitaura, T., Ohki, T. and Kitamura, K., Int. J. Pharma-
ceut., 1986, 29, 121-6

Evaluation of beagle dogs as an animal model for bio-
availability testing of cinnarizine capsules
capsules, hard gelatin: cinnarizine, levels, plasma (dogs); drug
availability, comparison with human data, effect of gastric pH;
gastric pH measurement, comparison with human

4.3.4 Effect of Formulation on Absorption
Fincher, J.H., Adams, J.G. and Beal, H.M., J. pharm.
Sci., 1965, 54, 704-8 .

Effect of particle size on gastrointestinal absorption of
sulfisoxazole in dogs ‘
capsules, hard gelatin: sulphafurazole, levels, blood (dogs);
drug availability, effect of particle size

Paul, H.E., Hayes, K.J., Paul, M.F. and Borgmann,
A.R.,J. pharm. Sci., 1967,56, 882-5

Laboratory studies with nitrofurantoin. Relationship
between crystal size, urinary excretion in the rat and
man, and emesis in dogs

capsules, hard gelatin: nitrofurantoin, levels, urine (rats); drug
availability, effect of drug particle size; drug clinical effects,
emesis (dogs); 4.4.4.1

Ljungberg, S. and Otto, G., Acta pharm. suec., 1970,
7, 449-56

, Particle size and intestinal absorption of acetylsalicylic
acid in dogs
capsules, hard gelatin: acetylsalicylic acid, levels, serum (dogs);
drug availability, effect of particle size; powder properties,
particle size, effect of granulation

Newmark, H.L. and Berger, J., J. pharm. Sci., 1970,
59,1246—8

Coumermycin A1— Biopharmaceutical studies I
capsules, hard gelatin, injections, intravenous and solutions:
coumermycin, soluble salts, sugar amines, complexing agents,
levels, blood (dogs); drug availability, effect of formulation,
drug chemical form; formulation of contents, N-methylgluca-
mine gels

Hansford, D.T., Newton, J.M. and Wilson, C.G.,

Pharm. Ind., Berl., 1980, 42, 646-50
The influence of formulation on the absorption of orally
administered griseofulvin preparations in rabbits

capsules, hard gelatin, solutions and suspensions: griseofulvin,
levels, plasma (rabbits); drug ‘ availability, comparison of
dosage forms, percentage of drug absorption

4.3.5 Availability from Enteric Capsules

Nash, J.F. and Crabtree, R.E., J. pharm. Sci., 1961,
50, 134-7

Absorption of tritiated d-desoxyephedrine in sustained-
release dosage forms

capsules, hard gelatin: methylamphetamine hydrochloride,
resinates, levels, blood, urine (dogs); enteric coating, cellulose
acetate phthalate

I .

Mylan v. Qualicaps, |PR2017—OO203

QUALICAPS EX. 2001 — 274/326



Mylan v. Qualicaps, IPR2017-00203 
QUALICAPS EX. 2001 - 275/326

260 Bibliography of Capsules

4.4 Drug Availability in Humans
4.4.1 Reviews

Wagner, J. G.,J. pharm. Scz'., 1961,50, 359-87

Biopharmaceutics: absorption aspects

Wagner, J .G., Can. J. pharm. Sci., 1966, 1, 55-68

Design and data analysis of biopharmaceutical studies
in man

Riegelman, S., The physiological equivalence of drug
dosageforms, Symposium (Food and Drug Directorate,
Ottawa), 1969, 13-22

Pharmacokinetic analysis of drug dosage forms
capsules, hard gelatin and suspensions: griseofulvin, levels,
plasma ’

Schneller, G.H., J. Am. pharm. Ass., 1969, NS9, 455-9

Hazard of therapeutic nonequivalency of drug products

Wagner, J.G., J. pharm. Sci., 1969,58, 1253-7

Interpretation of percent dissolved—time plots derived
from in vitra testing of conventional tablets and capsules
capsules and tablets: presentation of results

Florence, A.T., Pharm. J. , 1972, 208, 456-63

Generic equivalence: A look at the literature

Blanchard, J., Am. J. Pharm., 1978, 150, 132-51

Gastrointestinal absorption II. Formulation factors
affecting drug availability

Ganderton, D., Acta pharm. suec., 1978, 15, 314-15

Effect of production variables on the properties of
tablets and capsules related to bioavailability

Garcia, C.R., Siqueiros, A. and Benet, L.Z., Pharm.
Acta Helv., 1978,53, 99-109

Oral controlled release preparations

capsules and tablets: controlled-release products, capsules of
coated granules .

4.4.2 General References, Availability in Humans
Stelmach, H., Robinson, J.R. and Eriksen, S.P., J.
pharm. Sci., 1965, 54, 1453-8

Release of a drug from a dosage form

capsules, hard gelatin, solutions and tablets: aspirin; drug
availability, in vivo, computer (analog) simulation

Martin, C.M., J. Am. med. Ass., 1968, 205(9), 23-4,
30

Brand, generic drugs differ in man

capsules: chloramphenicol, phenytoin sodium, levels, serum;
sulphafurazole, crushed tablets administered in capsules

Wheeler, L.M., Drug Cosmet. Ind., 1972, 110(2), 64,
66, 124-7

The standard dose form for pharmaceutical research
capsules, hard gelatin: clinical trials, double-blind; formulation
of contents

Baars, R. E., Rapp, R.P., Young, B. and Canafax,
D., Drug Intell. & clin. Pharm., 1978, 12, 584-8

Phenytoin 300 mg daily; not a dose for everyone. A com-
parison of a 300 mg capsule with three 100 mg capsules

capsules, hard gelatin: phenytoin, levels, serum.; drug availabi-
lity, effect of dosage levels

Cloyd, J.C., Gumnit, RI. and Lesar, T.S., Ann.
Neurol. ,. 1980, 7, 191-3

Reduced seizure control due to spoiled phenytoin cap-
sules

capsules, hard gelatin: phenytoin, levels, serum; drug avail-
ability, effect of capsule storage

Evens, R. P., Frazer, D. G., Ludden, T. M. and Suther-
land, E.W., Am. J. Hosp. Pharm., 1980, 37, 232-5

Phenytoin toxicity and blood levels after a large oral
dose

capsules, hard gelatin: phenytoin, levels, plasma; drug availabi-
lity, effect of high dosage

Aiache, J .-M., Aiache, S., Renoux, R. and Mohamed,
H., Labo-Pharma Probl. Tech., 1983, 31, 926-34

The place of the hard gelatin capsule: biopharmaceutical
aspects (in French)

capsules, hard gelatin: disintegration; dissolution; drug availa-
bility, in vivo, effects of formulation, physiological factors; for-
mulation of contents

Anon, Med. Lett. Drug. Ther., 1983, 25, 11-12

Digoxin solution in capsules (Lanoxicaps)
capsules, soft gelatin: digoxin, drug availability, review

Berry, I.R., Mfg Chem., 1984, 55(4), 54-5

Bioavailability and soft gelatin capsules

capsules, soft gelatin: drug availability, comparison with other
dosage forms; review

4.4.3 Intestinal Performance
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of water, patient’s posture, erect, supine
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alkaloid ajmalin followingdifferent forms of administ-
ration (in German)
capsules, soft gelatin, injections, intramuscular and intra-
venous, suppositories and tablets, enteric-coated: ajmaline,
levels, urine

Hollister, L.E., Curry, S.H., Derr, J.E. and Kanter,
S.L., Clin. Pharmac. Ther. , 1970, 11, 49-59
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Studies of delayed-action medication V. Plasma levels
and urinary excretion of four different dosage forms
of chlorpromazine

capsules, hard gelatin, injections, intramuscular, solutions and
tablets: chlorpromazine, levels, plasma, urine; drug avail-
ability, comparison of dosage regimens

Hall, A.P., Czerwinski, A.W., »Madonia, E.C. and
Evensen, K.L., Clin. Pharmac. Ther., 1973, 14, 580-5

Human plasma and urine quinine levels following tab-
lets, capsules and intravenous infusion

capsules, hard gelatin, infusions, intravenous and tablets: qui-
nine sulphate, levels, plasma, urine

Binnion, P.F., J. clin. Pharmac., 1976, 16, 461-7

A comparison of the bioavailability of digoxin in cap-

sule, tablet and solution taken orally with intravenous
digoxin ‘

capsules, soft gelatin, infusions, intravenous and tablets:
digoxin, levels, serum, urine

Bolme, 1=., Dahlstrom, 13., Diding, N.A., Flink, 0. and
Paalzow, L., Eur. J. clin. Pharmac. , 1976, 10, 237-43

Ampicillin: comparison of bioavailability and pharma-
cokinetics after oral and intravenous administration of
three brands

capsules, hard gelatin, injections, intravenous and tablets:
ampicillin, levels, serum; drug availability, comparison of pro-
ducts; pharmacokinetic analysis

Marcus, F.I., Dickerson, J ., Pippin, S., Stafford, M.
and Bressler, R., Clin. Pharmac. Ther., 1976,20, 253-9

Digoxin bioavailability: Formulations and rates of infu-
sion -

capsules, soft gelatin, injections, intravenous, solutions and
tablets: digoxin, levels, serum, urine; drug availability, com-
parison of dosage regimen, different dose levels; pharmacoki-
netic analysis

Mason, W.D., Covinsky, J.O., Valentine, J.L., Kelly,
K.L., Weddle, O.H. and Martz, B.L., J. pharm. Sci.,
1976,65, 1325-9 '

Comparative plasma concentrations of quinidine follow-
ing administration of one intramuscular and three oral
formulations to 13 human subjects

capsules, hard gelatin, injections, intramuscular, solutions and
tablets: quinidine sulphate, levels, plasma; pharmacokinetic
analysis

Stafford, M.G., Marcus, F.I., Dickerson, J ., Pippin,
S. and Bressler, R., Clin. Res., 1976,24, 94A

Comparative bioavailability of digoxin tablets, oral solu-
tion and capsules

capsules, soft gelatin, infusions, intravenous, solutions and tab-
lets: digoxin, levels, serum, urine

Lloyd, B.L., Greenblatt, D.J., Allen, M.D., Harmatz,
J .S. and Smith, T.W.,Am. J. Cardiol., 1978, 42, 129-36
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Pharmacokinetics and bioavailability of digoxin cap-
sules, solution and tablets after single and multiple doses

capsules, hard gelatin, injections, intravenous and tablets:
digoxin, levels, serum; drug availability, comparison of dosage
regimen, single and multiple dose; pharmacokinetic analysis

Icasas-Cabral, E., Capa, I-1., Zarate, M.V. and Dayrit,
C., PhillipineJ. intern. Med. , 1979, 17,185-94 "

Evaluation of bioavailability of digoxin tablets and cap-
sules , , .. - .

capsules, soft gelatin, injection, intravenous Band tablets:
digoxin, levels, serum, urine

Weidler, D.J. , Garg, D.C. , Vasquez,'C.iL: ,‘A1ii1{,pm
Dragonetti, D.E., Clin. Pharmac. Ther.,1980,27, 293 _
Absolute bioavailability of a new soft elastic.gel__atin
(SEG) digoxin capsule in patients with functional class
I, II and III cardiac failure ‘ ' 4 -

capsules, soft gelatin, injections, intravenous, and'*tab_le‘ts:
digoxin, levels, plasma; pharmacokinetic analysis _

Rietbrock, N., Brecht, Rudorf, J.E. and Aiken,“
R.G., Miinch. med. Wschr., 1982, 124, 550-2 ’ ‘ '

Absolute bioavailability of digoxin. Comparison of a
soft gelatin capsule and a commercially availablesilicic
acid—matrix preparation (in German) ' I ’ i V

capsules, soft gelatin, injection, intravenous and tablets:
digoxin, levels,plasma, urine; pharmacokinetic analysis"; ‘ _j-

Erb, R. and Stoltman, W., J. Pharmacokinet. Bio’-;
pharm., 1983,11, 611-21 1 - ,f

Evaluation of 2 nitroglycerin dosage forms. A metered’
spray and a soft gelatin capsule v ‘ .

capsules, soft gelatin, inhalations, aerosol and\t’abl"et_s,’
lingual: nitroglycerin, clinical effect, digital ‘plethysmographic

measurements; dosage form testing, blind trial_wit_h placebo; ,,

Kukovetz, W.R., Beubler, E., Kreuzig, F., ‘Moritz;
A.J., Nirnberger, G. and Werner-Breitenecker;~L.:,

Rheumatol., 1983, 10,90-4 _ _. .

Bioavailability and" pharmacokinetics of D-penicill‘a15

mine _ by ”-
capsules, hard gelatin, injections, intravenous andtablets: , :»
penicillamine, levels, plasma; drug availability, comparison of:
oral forms of dimethylcysteine‘; effect of dose, 150 and 2501 ‘g’
in capsules; pharmacokinetic analysis . 1 V ' ‘
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Pharmacokinetics and absolute bioavailability of. re.
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Skoutakis, V.A., Acchiardo, S.R., Wojciechowski,
N.J. and Carter, C.A., Pharmacotherapy, 1984, 4,
392-7

Liquid and solid potassium chloride: bioavailability and
safety

capsules, hard gelatin, solutions and tablets: potassium chlor-
ide, levels, potassium, serum and urine; drug, side-effects,
comparison of products, standard and slow-release

Skoutakis, V.A., Acchiardo, S.R., Wojciechowski,
N.J._, Carter, C.A., Melikan, A.P. and Chremos, A.N.,
J. clin. Pharmac. , 1985, 25, 619-21

The comparative bioavailability of liquid, wax-matrix
and microencapsulated preparations of potassium chlor-
ide .

capsules, hard gelatin, solutions and tablets: potassium chlor-
ide levels, potassium, urine.

4.4.4.6 Comparison of Inhalation Capsules and
Aerosols

Latimer, K.M., Roberts, R., Dolovich, J. and Har-
greave, F.E., Can. med. Ass. J., 1982, 127, 857-9

Salbutamol: comparison of bronchodilating effect of
inhaled powder and aerosol in asthmatic subjects

aerosols and capsules, hard gelatin: salbutamol; capsules, non-
oral, inhalation; drug, clinical effects, forced expiratory
volume, vital capacity

Sovijavv. A.R., Lahdensu, A. and Muittari, A., Curr.
ther. Res. , 1982,32, 566-73

Bronchodilating effect of salbutamol inhalation powder
and salbutamol aerosol after metacholine-induced bron-
choconstriction

capsules, hard gelatin and inhalations, aerosol: salbutamol,
clinical effects, flow—volume spirometry; patients’ physiological
state, induced bronchoconstriction with metacholine

4.4.5 Comparison of Capsule Products

Glazko, A.J., Kinkel, A.W., Alegnani, W.C. and
Holmes, E.L., Clin. Pharmac. Ther., 1968, 9, 472-83

An evaluation of theabsorption characteristics of
different
chloramphenicol preparations in normal human subjects

capsules, hard gelatin: chloramphenicol, levels, plasma, urine

Sequeira, A.P., Saraiva Paiva, L.F.S. and Carvalho,
L.S. , Revta port. Farm. ,. 1969, 19, 79-85

The availability and biological activity of several cap-
sules of oxytetracycline hydrochloride (in Portuguese)
capsules, hard gelatin: oxytetracycline hydrochloride, levels,serum

Blair, D.C., Barnes, R.W., Wildner, E.L. and Murray,
W.J.,J. Am. med. Ass., 1971, 215, 251-4

Biological availability of oxytetracycline HCl capsules.
A comparison of all manufacturing sources supplying
the United States market

capsules: oxytetracycline, levels, serum

Mayersohn, M. and Endrenyi, L., Can. med. Ass. J.,
1973, 109, 989-93

Relative bioavailability of commercial ampicillin formu-
lations in man

capsules, hard gelatin: ampicillin, levels, plasma

Arcilla, J.D., Fiore, J.L., Resnick, 0., Nadelmann,
J.W., Huth, J.L. and Troetel, W.M., Curr. ther. Res.,
1974,16, 1126-36

Comparative bioavailability of doxycycline

capsules, hard gelatin: doxycycline hydrochloride, levels,
plasma

Meyer, M.C., Dann, R.E., Whyatt, P.L. and Slywka,
G.W.A. , J. Pharmacokinet. Biopharm. , 1974, 2, 287-97

The bioavailability of sixteen tetracycline products

capsules: tetracycline, hydrochloride, phosphate, levels, urine

Whyatt, P.L., Slywka, G.W.A., Melikian, A.P. and
Meyer, M.C. , J. pharm. Sci. , 1976, 65, 652-6

Bioavailability of 17 ampicillin products M
capsules, hard gelatin: ampicillin, anhydrous, trihydrate,
levels, serum

Adir, J. and Barr, W.H., J. pharm. Sci., 1977, 66,
1000-4

Effect of sleep on bioavailability of tetracycline

capsules, hard gelatin: tetracycline hydrochloride, levels,
urine; drug availability, effect of patient’s condition, movement
and sleep

DeSante, K.A., Stoll, R.G., Kaiser, D.G. and DiSanto,
A.R.,]. pharm. Sci., 1977,66, 1713-6

Generic propoxyphene: Need for clinical bioavailability
‘ evaluation

capsules, hard gelatin: dextropropoxyphene hydrochloride,
levels, plasma

Fedorcak, A., Mielenz, H., Bozler, G. and Mader, G.,
Arzneimittel-Forsch. , 1977, 27, 659-65

Studies on the pharmacokinetic equivalence of pivampi-
cillin base and hydrochloride in capsules and tablets (in
German)

capsules, hard gelatin and tablets: pivampicillin base and hy-
drochloride, levels, plasma

Melikian, A.P., Straughn, A.B., Slywka, G.W.A.,
Whyatt, P.L. and Meyer, M.C.,]. Pharmacokinet. Bio-
pharm., 1977, 5, 133-46

Bioavailability of 11 phenytoin products
capsules, hard gelatin: phenytoin sodium, levels, plasma

Chonielewski, D.H., J. pharm. Sci., 1978, 67(9), iv

Propoxyphene bioavailability
comment on paper by DeSante, K.A., Stoll, R.G., Kaiser,
D.G. and DiSanto, A.R.,}. pharm. Sci., 1977,66, 1713-6

Taylor, T., O’Kelly, D.A., Darragh, A. and Chasseaud,
L.F., Pharm.-Ind., Berl., 1978,40, 155-6
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Bioavailability of ampicillin "measured after repeated
oral doses

capsules, hard gelatin: ampicillin, levels, serum; drug avail-
ability, effect of dosage regimen, multiple doses

Chow, M., Quintiliani, R., Cunha, B.A., Thompson,
M.,Finke1stein, E. and Nightingale, C.H. , J. clin. Phar-
mac. , 1979,19, 185-94

Pharmacokinetics of high-dose oral cephalosporins

capsules, hard gelatin: cephalexin, cephradine, levels, serum,
urine; pharmacokinetic analysis

Erking, W., Liicker, 1>.w., Stocker, K.-P. and Wetzels-
berger, K., Arzneimittel-Forsch. , 1979, 29, 1184-9

Relative bioavailability of a new spironolactone prepa-
ration (in German) v

capsules, hard gelatin: spironolactone, metabolites, levels,
serum, urine; pharmacokinetic analysis

Hamilton-Miller, J .M.T. and Brumfitt, W., J. antimi-
crob. Chemother. , 1979, 5, 699-704 ‘

The bioavailability for four different commercially avail-
able brands of ampicillin compared with that of talampi-
cillin

capsules, hard gelatin and tablets: ampicillin (capsules), levels,serum

Sorel, R.H.A. and Roseboom, H. , Int. J. Pharmaceut.,
1979, 3, 93-9

Rapid in vitro and in vivo conversion of hydroxymethyl-
nitrofurantoin into nitrofurantoin as measured by
HPLC

capsules, hard gelatin and tablets: nitrofurantoin, hydroxy-
methylnitrofurantoin, levels, urine ‘

Welling, P.G., Elliott, R.L., Pitterle, M.E., Corrick-
West, H.P. and Lyons, L.L., J. pharm. Sci., 1979, 68,
150-5

Plasma levels following single and repeated doses of
erythromycin estolate and erythromycin stearate
capsules, hard gelatin, suspensions and tablets: erythromycin
estolate and stearate, levels, plasma

Cid, E., Henriquez, A., Andrade, A., Olguin, R., Fir-
mani, E. and Fuentes, B., J. Pharm. Belg., 1980, 35,
273-6

Relationship between bioavailability and clinical effect
of chloramphenicol _

capsules, hard gelatin: chloramphenicol, levels, urine; drug
clinical effect, healthy volunteers and patients

Ali, H.M., Int. J. Pharmaceut. , 1981, 7, 301-6

Comparative bioavailability ofeight brands of ampicillin

capsules, hard gelatin: ampicillin, levels, urine; pharmacokine-
tic analysis

Ali, A.A. and Farouk, A., Int. J. Pharmaceut., 1981,
9, 239-43
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Comparative studies on the bioavailability of ampicillin
anhydrate and trihydrate

capsules, hard gelatin: ampicillin, anhydrous, trihydrate,
levels, urine

Buniva, G., Pagani, V. and Carozzi, A., Int. J. clin.
Pharmac. Ther. Toxic. , 1983, 21, 404-9

Bioavailability of rifampicin capsules

capsules, hard gelatin: rifampicin, levels, serum; drug avail-
ability, comparison of experimental formulations with standard
formulation, effect of manufacturing method; formulation of
contents, excipients, particle size

Chaudhari, G.N., Tipnis, H.P., Doshi, B.S. and Ku1-
karni, R.D., Eur. J. clin. Pharmac. , 1984, 26, 261-4
Bioequivalence studies in humans of indomethacin cap-
sules marketed in India _.

capsules, hard gelatin: indomethacin, levels, plasma; pharma-
cokinetic analysis

Khalil, S. A., Mortada, L.M. and Ismail, F.A., Drug
Dev. ind. Pharm. , 1984, 10, 929-48

Bioavailability of eight brands of ampicillin capsules
capsules, hard gelatin: ampicillin, levels, urine; pharmacokine-
tic analysis ~

Dahmen, W., Pabst, G., Molz, K.—H., Lutz, D. and
Jaeger, H., Arzneimittel-Forsch. , 1985 , 35 , 1842-4

Bioavailability of new Nifedipine preparations in man.
2. Bio-equivalence of Nifedipine in form of soft gelatin
capsules (in German)

capsules, soft gelatin: nifedipine levels, plasma; pharmacokine-
tic analysis

Del Arno, E., Cordoba, M. and Torrado, J .J ., Arm.
Real Acad. Farm. , 1985, 51, 471-6

Bioavailability of rifampicin (in Spanish)
capsules, hard gelatin: rifampicin, levels, plasma; pharmacoki-
netic analysis

Ogunbona, F.A. and Akanni, A.O., Pharmazie, 1985,
40, 479

Comparative bioavailability studies on some brands of
ampicillin capsules

capsules, hard gelatin: ampicillin, levels, urine

Rossi, S.S., Clayton, L.M. and Hofmann, A.F., J.
pharm. Sci. , 1986, 75, 288-90

Determination of chenodiol bioequivalence using an
unmobilized multi-enzyme bioluminescence technique

capsules: chenodiol, 7a-hydroxy bile acids, levels, serum; phar-
macokinetic analysis

4.4.6 Effect of Formulation on Absorption

4.4.6.1 Solid Preparations

Boger, W.P. and Gavin, J.J., New Engl. J. Med. , 1959,
261, 827-32

An evaluation of tetracycline preparations
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.capsules, hard gelatin and powders: tetracyclines, levels,
serum, urine; drug availability, effect of formulation, diluents;
3.2.4.1

Kraml, M., Dubuc, J. and Gaudry, R., Antibiotics
Chemother., 1962, 12, 239-42

Gastrointestinal absorption of griseofulvin: II.
Influence of particle size in man

capsules, hard gelatin: griseofulvin, levels, serum; drug avail-
ability, effect of particle size; powder properties, particle size
determination

Avery, G.S., Adams, E.F. and Samson, K.L., N.Z.

med. J. 1968,68, 408-9

Phenytoin capsules
capsules, hard gelatin: phenytoin, adverse drug interactions,
intoxications, review

McQueen, E.G., N.Z. med. J. , 1968, 68, 332

Phenytoin capsules
capsules, hard gelatin: phenytoin; drug availability, effect of
formulation; formulation of contents, diluent, identification
method

Arnold, K., Gerber, N. and Levy, G., Can. J. pharm.
Sci. , 1970, 5, 89-92

Absorption and dissolution studies on sodium diphenyl-
hydantoin capsules

capsules, hard gelatin: phenytoin sodium, levels, plasma; drug
availability, comparison of dosage regimens, single and multi-
ple doses, effect of co-administration of sodium bicarbonate
solution; 4.2.3.1

Tyrer, J .H., Eadie, M.J . , Sutherland, J .M. and Hooper,
W.D., Br. med. 1. , 1970, 4, 271-3
Outbreak of anticonvulsant intoxication in an Austra-

lian city

capsules, hard gelatin: phenytoin, levels, blood, faeces; drug
availability, effect of formulation, diluents; formulation of con-
tents, diluents, calcium sulphate, lactose

Bochner, F., Hooper, _W., Tyrer, J. and Eadie, M.,
Proc. Aust. Ass. Neurol. , 1973, 9, 165-70

The explanation of the 1968 Australian outbreak of
diphenylhydantoin intoxication

capsules, hard gelatin: phenytoin, levels, blood; formulation
of contents, diluents, calcium sulphate, lactose

Taylor,,T. and Chasseaud, L.F., J. pharm. Sci., 1977,
66, 1638-9

Plasma concentrations and bioavailability of clofibric
acid from its calcium salt in humans

capsules, soft gelatin: clofibrate, calcium salt, clofibric acid,
levels, plasma; drug effect, antilipaemic action calcium salts;
formulation of contents, combination with calcium carbonate

O’Grady, J., Johnson, B.F., Bye, C. and French, J.,
Eur. J. clin. Pharmac. , 1978, 14, 357-60

The comparative bioavailability of Lanoxin tablets and
Lanoxicaps with and without sorbitol

capsules, soft gelatin and tablets: digoxin, levels, urine; drug
availability, comparison of dosage forms; drug availability,
effects of formulation; formulation of contents, diluent, sorbi-
tol; pharmacokinetic analysis, comparative bioavailability

Neuvonen, P.J., Clin. Pharmacokinet. , 1979, 4, 91-103

Bioavailability of phenytoin: clinical pharmacokinetic
and therapeutic implications
capsules, hard gelatin: phenytoin, free acid, sodium salt; drug
availability, comparison of products, effect of formulation,
review; 4.5.1
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Thompkins, L. and Ziege, E.A., Biomed. mass Spec-
trom. , 1979, 6, 173-8

The effect of crystal size on the bioavailability ofbenoxa-
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capsules, hard gelatin and solutions: benoxaprofen, levels,
plasma; drug availability, effect of drug particle size; radio-
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4.4.6.2 Semi-solid Preparations

Calvert, R.T., Barker, M., Ganley, J .A. and McEwen,
J., J. Pharm. Pharmac., 1983, 35, Suppl., 58P

In-vivo evaluation of a rapidly dissolving glibenclamide
formulation

capsules, hard gelatin: glibenclamide, levels, blood; drug avai-
lability, effect of formulation; drug levels, radioimmunoassay
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Ganley, J.A., McEwen, J ., Calvert, R.T. and Barker,
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on glibenclamide absorption from a novel, rapidly dis-
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visualisation method, gamma scintigraphy, technetium-99m;
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Bukey, F.S. and Rhodes, P. , J. Am. pharm. Ass., 1935,
24, 567-70
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shellac; disintegration method, X-ray, radio-opaque contents
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27, 379-84

A study of enteric coating
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capsules, hard gelatin and pills: sodium salicylate, levels, urine
(human); disintegration method, fluoroscopic examination;
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Forsch. , 1968, 18, 372-3
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Lindup, W.E.', Parke, D.V. and Colin-Jones, D., Gut,
1970,11, 555-8

The absorption of carbenoxolone administered orally
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22(232), 457-63
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Aiache, J .M., Aiache, S., Jeanneret, A., Cornat, F.
and Vidal, J.L., Boll. chim.-farm. , 1975, 114, 636-50
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capsules, hard gelatin: disintegration method, X-ray, radio-
opaque contents; 3.4.2.4; 4.5.6.1

Springolo, v., Boll. chim.-farm., 1978,177, 113-21
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plasma; enteric coating, formaldehyde treatment; 3.3.3.2;
3.4.2.2

Rees, W.D.W., Evans, B.K. and Rhodes, J., Br. med.
J., 1979, 2, 835-6
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capsules, hard gelatin: peppermint oil; coating material, cellu-
lose acetate phthalate; drug, clinical effect, comparison with
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Nassif, E.G., Younoszai,Tvr.K., Weinberger, M.M. and
Nassif, C.M. , J. Pediat., 1981, 98, 320-3

Comparative effects of antacids, enteric coating and bile
salts on the efficacy of oral pancreatic enzyme therapy
in cystic fibrosis

capsules, hard gelatin: pancrelipase; drug, clinical effects, com-
parison of dosage forms, enteric-coated pellets in capsules,
standard capsules, effects of co-administration of, antacids, bile
salts; drug, clinical effects, fat absorption, nitrogen excretion;
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4.4.3
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dihydrate and hydrochloride, levels, plasma; dissolution
method, U.S.N.F. XIII; drug availability, comparison of pro-
ducts

Angelucci, L., Petrangeli, B., Celletti, P. and Favilli,
S.,J. pharm. Sci. , 1976, 65, 455-6

Bioavailability of flufenamic acid in hard and soft gelatin
capsules «

capsules, hard and soft gelatin: flufenamic acid, levels, plasma
(dogs); dissolution method, U. S. P. XVIII; formulation of con-tents

Chemburkar, P.B., Smyth, R.D., Buehler, J.D., Shah,
P.B., Joslin, R.S., Polk, A." and Reavey-Cantwell,
N.H.,]. pharm. Sci. , 1976, 65, 529-33
Correlation between dissolution characteristics ‘and

absorption of methaqualone from solid dosage forms
capsules, hard gelatin and tablets: methaqualone hydrochlor-
ide, levels, serum; dissolution method, resin flask, rotating
flask; drug availability, comparison of products

Morris, J.G.L., Parsons, R.L., Trounce, J.R. and
,Groves, M.J., Br. J. clin. Pharmac., 1976, 3, 983-90

Plasma dopa concentrations after different preparations
of levodopa in normal subjects

capsules, hard gelatin and tablets, standard and slow-release:
levodopa, levels, plasma; disintegration method, B.P.; disin-
tegration testing, effect of pH test media; dissolution method,
beaker; dissolution testing, effect of pH test media; drug availa-
bility, comparison of products, effects of, co-administration
of carbidopa, metoclopramide, slow-release preparations; drug
metabolism, effect of intestinal absorption site

Okhotnikova, V.F., Grakovskaya, L.K., Koroleva,
V.G., Minasova, G.S. and Zak, I.R., Antibiotiki, 1976,
2I,719—21

Rate of tetracycline dissolution from tablets and cap-
sules and biological availability of the antibiotic (in Rus-
sian)

capsules, hard gelatin and tablets: tetracycline, levels, blood;
dissolution method, rotating basket

Mendes, R.W., Masih, S. Z. and Kanumuri, R.R., J.
pharm. Sci., 1978, 67, 1616-19

Effect of formulation and process variables on bioequi-
valency of nitrofurantoin II: In vivo — in vitro correlation

capsules, hard gelatin and tablets, chewable and standard:
nitrofurantoin, levels, urine; disintegration; dissolution
method, U. S, P. ; drug availability, effects of, drug particle size,
formulation

Needham, T.E., Shah, K., Kotzan, J. and Zia, H., J.
pharm. Sci., 1978, 67, 1070-3

Correlation of aspirin excretion with parameters from
different dissolution methods
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capsules, hard gelatin and tablets: aspirin, levels, urine; disso-
lution method, basket, magnetic basket, modified beaker,
U. S. P. ; dissolution testing, comparison of methods; drug avai-
lability, comparison of products, controlled-release tablets and
standard capsules

Papadimitriou, D.C. and Sheth, B.B., Drug Dev. ind.
Pharm., 1978, 4, 373-87

Correlation of dissolution-dialysis rates with bioavail-

ability of nitrofurantoin solid dosage forms

capsules, hard gelatin and tablets: nitrofurantoin, levels, urine;
dissolution method, modified U.S.P. plus dialysis chamber;
in vivo-in vitro correlation, correlation of apparent dialytic
rate constant with biological parameters

Alvisi, V., Longhini, C., Bagni, B., Portaluppi, F.,
Ruina, M. and Fersini, C., Arzneimittel-Forsch., 1979,
29,1047-50 ' ~

An improvement in digoxin bioavailability. Studies with
soft gelatin capsules containing a solution of digoxin

capsules, soft gelatin and tablets: digoxin, levels, plasma, urine;
dissolution method, paddle; drug clinical effect, cardiac func-
tions

Astorri, E., Bianchi, G., La Carina, G., Assanelli, D.,
Visioli, O. and Marzo, A., J.’ pharm. Sci., 1979, 68,
104-6

Bioavailability and related heart function index of
digoxin capsules and tablets in cardiac patients

capsules, soft gelatin and tablets: digoxin, levels, serum; disso-
lution method, beaker; dissolution testing, effect of dissolution
media; drug availability, chemical effects, heart function index;
pharmacokinetic analysis, comparative bioavailability

Brandau, R. and Wehnert, H.-U., Arzneimittel-
Forsch., 1979, 29, 552-5

Dissolution rates and bioavailability ofphenytoin prepa-

- rations (in German)

capsules, hard gelatin, suspensions and tablets: phenytoin, cal-
cium, sodium salts, levels, plasma (human); dissolution
method, U.S.P. XIX; drug availability, comparison of pro-
ducts;4.5.3.2

Leonard, G.S., Tovey, G.D. and Lee, R.M., Drug Dev.
ind. Pharm., 1979, 5, 217-26

The pharmaceutical development and bioavailability of
cimetidine capsule and tablet formulations

capsules, hard gelatin and tablets: cimetidine, levels, blood;
disintegration method, B.P. 1973; dissolution method, U.S. P.
XIX

Needham, T.E., Javid, P. and Brown, W., J. pharm.
Sci. , 1979, 68, 952-4

Bioavailability and dissolution paramaters of seven lith-
ium carbonate products 7

capsules, hard gelatin and tablets: lithium carbonate, levels,
saliva, urine (human); dissolution method, modified beaker,
U.S. P. XIX
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J. Pharmacodyn., 1980,247, 180-9 .

- Bioavailability of sulpiride tablet and capsule in dogs '
capsules, hard gelatin and tablets: sulpiride, levels, urine,
(dogs); dissolution method, rotating basket; dissolution test-
ing, effect of test media; pharmacokinetic analysis; test media,
simulated gastric and intestinal juice
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biotiki, 1980, 25, 24-8

Bioavailability of oral ampicillin (in Russian)
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Vidal, V., Biopharm. Drug Disp. , 1981, 2, 391-4
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comparison of products; pharmacokinetic analysis
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74, 161-4

In vitro—in vivo correlation and dissolution studies with

oral theophylline dosage forms _
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son of dosage forms, formulations, slow and standard release,
effects of, pH test media, stirring rate; pharmacokinetic analy-
sis, correlation with in vivo, blood levels (rabbit)

Neisingh, S.E., Sam, A.P. and de Nijs, Drug Dev.
ind. Pharm., 1986,12, 651-63

A dissolution method for hard and soft gelatin capsules
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capsules, hard gelatin and tablets: acetylsalicylic acid, levels,
plasma; dissolution method, rotating paddle; dissolution test-
ing, comparison of dosage forms; drug availability, comparison
of dosage forms; pharmacokinetic analysis

4.5.3.2 Comparison with Liquid Preparations

Baun, D.C., Bowen, B.M. and Wood, D.E., Am. J.
Hosp. Pharm., 1975, 32, 1047-9

Comparison of the bioavailability of Cyanocobalamin
' from capsule and liquid dosage forms

capsules, hard gelatin and solutions: cyanocobalamin, levels,
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tiveisotope technique

Pandit, J.K., Jagadeesh, G., Nagabooshanam, M. and

Tripathi, M.K., Drug Dev. ind. Pharm. , 1984, 10, 85-99
Effect of some formulation additives on the oral absorp-
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enteric, sugar-coated and uncoated: digoxin, levels, urine; dis-
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Trippi, K., Pharm. Acta Helv., 1960, 35, 619-30
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Mylan v. Qualicaps, |PR2017—00203

QUALICAPS EX. 2001 — 302/326



Mylan v. Qualicaps, IPR2017-00203 
QUALICAPS EX. 2001 - 303/326
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Calesnick, B., Katchen, B. and Black, J., J. pharm.
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Oral absorption of griseofulvin in dogs: increased
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6000
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regimen, standard and slow-release preparation (capsule);
pharmacokinetic analysis

Brandau, R. and Wehnert, H.-U., Arzneimittel-
Forsch. , 1979, _29, 552-5

Dissolution rates and bioavailability of phenytoin pre-
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' bin time (dogs); dissolution method, U. S. P. XVIII; drug avail-

ability, effect of drug particle size; powder properties, crystalstructure

Allen, J.G. and Davies, C.A., J. Pharm. Pharmac.,
1975, 27, 50-1

The effect of addition of lactose on the oral absorption

of a highly lipid soluble drug
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capsules,'hard gelatin and solutions: narcotic analgesic, levels,
blood (dogs); dissolution method, modified beaker; drug avail-
ability, effect of drug particle size; formulation of contents,
diluents, lactose, starch

Hill, S.A., Jones, K.H., Seager, H. and Taskis, C.B.,
J. Pharm. Pharmac., 1975, 27, 594-8

- Dissolution and bioavailability of the anhydrate and tri-
hydrate forms of ampicillin

capsules, hard gelatin: ampicillin anhydrous and trihydrate,
levels, serum; dissolution method, flask apparatus

Johnson, B.F. , Mcauley, P.V. , Smith, P.M. and French,
J.A.G.,J. Pharm. Pharmac., 1977,29, 576-8

The effects of storage upon in vitro and in vivo character-
istics of soft gelatin capsules containing digoxin

capsules, soft gelatin: digoxin, levels, plasma; dissolution
method, beaker; drug availability, effect of storage

'Kassem, M.A., Salama, H.A., Ammar, H.O. and El-
Ridy, M.S., Pharm. Ind., Berl. , 1977, 39, 396-9

On the dissolution and bioavailability of phenindione.
III. Dissolution and bioavailability of phenindione cap-
sules

capsules, hard gelatin and powders: phenindione, levels, from
blood clotting times (rabbit); dissolution method, beaker,
U. S. P. XVIII; dissolution testing, effects of, capsule shell, drug
particle size, formulation; formulation ofcontents, solid disper-Sl0l'lS

Kent, J .S., Mroszczak, E. and Yost, M., Drug Dev.
ind. Pharm-., 1977, 3, 507-22

The use of radio—labelled drug in early dosage form
development to provide a relation between physical
dosage" form characteristics and bioavailability

capsules, hard gelatin: dibenzthiepin, acetic acid derivative,
“C-labelled, levels, serum, urine (monkey); dissolution
method, U. S. P. type; formulation of contents; powder proper-
ties, particle shape, specific area; radioactive isotope technique

Kranz, 0., Soliva, M. and Speiser, P.P., Pharm. Ind.,
Berl., 1977 , 39, 712-5

The bioavailability of paracetamol from formulated
hard gelatin capsules (in German)
capsules, hard gelatin and solutions: paracetamol, levels,
saliva; dissolution method, column; drug availability, effect of
formulation of capsule shells and contents; formulation of con-
tents, lubricant, magnesium stearate

Kranz, O. and Speiser, P., First International Confer-
ence on Pharmaceutical Technology, Paris, APGI, 1977,
IV, 209-13

The biopharmacy of capsules (in French)

capsules, hard gelatin: paracetamol, levels, saliva, urine ; disso-
lution method, flow-through cell; dissolution testing, effects
of, formulation of capsule contents and shells; drug availability,
effects of, formulation of capsule contents and shells; formula-
tion of capsule shells, bone gelatin, skin gelatin, mixed gelatins;
formulation of contents, hydrophilic, granules coated with

polyvinylpyrrolidone, hydrophobic, mixed with magnesiumstearate

Fell, J.T., Calvert, R.T. and Riley-Bentham, P., J.
Pharm. Pharmac., 1978, 30, 479-82

Bioavailability of griseofulvin from a novel capsule for-
mulation _

capsules, hard gelatin: griseofulvin, levels, urine; coating
materials, hydroxypropylcellulose; coating method, granula-
tion;<dissolution method, beaker; dissolution testing, effect of
hydrophilic coating of hydrophobic drug; formulation, hydro-
philic coatings; pharmacokinetic analysis

Leik, C.F., Lagas, M., Lie-A-Huen, L., Broersma, P.
and Zuurman, K., J. pharm. Sci., 1979, 68, 634-8

In vitro and in vivo availability of hydrophilized pheny-
toin from capsules

capsules, hard gelatin: phenytoin, levels, plasma; disinte-
gration method, B. P. 1973; dissolution method, beaker; formu-
lation of contents, drug particle coating, methylcellulose

Nash, J.F., Bechtol, L.D., Bunde, C.A., Bopp,-R.J.,
Farid, K.Z. and Spradlin, C.T., J. pharm. Sci., 1979,
68, 1087-90

Linear pharmacokinetics of orally administered fenc-
profen calcium ‘

capsules, hard gelatin: fenoprofen calcium, levels, plasma,
urine; dissolution method, rotating basket

Ridolfo, A.S., Thompkins, L., Bechtol, L.D. and Car-
michael, R.H., J. pharm. Sci., 1979, 68, 850-2

Benoxaprofen, a new anti~inflammatory agent: particle-
size effect of dissolution rate and oral absorption in
humans

capsules, hard gelatin: benoxaprofen, levels, plasma, urine;
dissolution method, rotating basket; formulation of contents,
particle size

Stewart, A.G., Grant, D.J.W. and Newton, J.M., J.
Pharm. Pharmac. , 1979, 31, 1-6

The release of a model low-dose drug (riboflavine) from
hard gelatin capsule formulations

capsules, hard gelatin: riboflavine, levels, urine; dissolution
method, beaker; 3.2.4.1

Wagner, J.G., Stoll, R.G., Weidler, D.J., Ayres, J.W.,
Hallmark, M.R., Sakmar, E. and Yacobi, A., J. Phar-
macokinet. Biopharm., 1979, 7, 147-58

Comparison of the in vitro and in ’vivo release of digoxin
from four different soft gelatin capsule formulations

capsules, soft gelatin: digoxin, levels, serum, urine; disinte-
gration, capsule bursting time; dissolution method, U. S. P.
XVIII; drug availability, effects of capsule disintegration

Bowtle, W., Woodage, T. and Waugh, A., Int. J. Phar-
maceut., 1981, 9, 305-13 ‘
Bromhexine: in vitro and in vivo studies of release from

mono- and bi-component preparations
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capsules, hard gelatin: bromhexine, base, hydrochloride,
levels, plasma; cefaclor, levels, plasma; dissolution method,
rotating basket; dissolution testing, effect of cefaclor presence;
drug availability, effect of cefaclor presence; formulation of
contents, bromhexine with or without cefaclor; pharm‘acokine-
tic analysis

Rosenberg, J.M., N. Y. St. J. Med., 1981,81, 759
Please provide information concerning the differences
between prompt phenytoiri sodium capsules and
extended phenytoin sodium capsules

capsules, hard gelatin: phenytoin; drug availability, compari-
son with in vitro dissolution standards, effect of fast and slow
release forms

Boymond-Genoud, M._, Eide-Jurgensen, G._, Mordier,
D., Doelker, E. and Buri, P., J. Pharm. Belg., 1982,
37, 135-40

The role of wetting in the release of hydrophobic drugs
from hard gelatin capsules. II Deaggregatiori, dissolu-
tion and bioavailability in man (in French)

capsules, hard gelatin: phenacetin, levels, plasma; dissolution
methods, continuous flow, paddle, rotating basket; dissolution
testing, effects of, formulation of contents, powder properties,
test media; powder properties, deaggregation, particle size;
test media, inclusion of surfactants, polysorbate 80, dioctyl
sodium sulphosuccinate

Laboratoires Negma, French Patent 2 500 302, 1982

Novel pharmaceutical compositions of indomethacin (in
French)

capsules, soft gelatin: indomethacin, levels, plasma (rabbit);
dissolution method, U.S.P.; dissolution testing, effect of for-
mulation of contents; drug side-effects, gastric intolerance,
effect of formulation of contents; 3.3.3.2

Aiache, J.-M., Roca, R., Bastide, J., Bastide, M. and
Kantelip, J.-P. , J. Pharm. Belg. , 1983, 38, 5-21

Biopharmaceutical study of indomethacin new drug
dosage forms (in French)

capsules, soft gelatin: indomethacin, levels, plasma (human);
dissolution method, paddle;’dissolution testing, effect of lipo-
philic contents; drug availability, animal, comparison of formu-
lations and drug substance by LD50 in mice and rats; drug
clinical effects (rat), anti-inflammatory activity on paw swell-
ing, comparison of drug, excipients and products; drug side-
effects (rat), effect on gastro-intestinal tract, comparison of
drug, excipients and products; pharmacokinetic analysis;3.3.3.2

Bauer, K.H. and Dortunc, B., Drug Dev. ind. Pharm.,
1984, 10, 699-712

Non-aqueous emulsions as vehicles for capsule fillings
capsules, hard gelatin: riboflavine, salicylic acid, levels, urine;
dissolution method, flow-through cell; 3.2.4.2

Shinkuma, D., Hamaguchi, T., Yamanaka, Y. and
Mizuno, N., Int. J. Pharmaceut., 1984, 21, 187-200

Correlation between dissolution method and bioavail-
ability of different commercial mefenamic acid capsules
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capsules, hard gelatin: mefenamic acid, levels, plasma; disin-
tegratro" method, Jpn. P. X; disintegration testing, compari-
son of products, effect of encapsulation; dissolution method,
paddle; dissolution testing, comparison of products, fast and
slow dissolving; drug availability, comparison of capsule con-
tents, encapsulated, free; pharmacokinetic analysis

Aoyagi, N.,, Ogata, H., Kaniwa, N. and Ejima, A.,
Int. J; clin. Pharinac. Ther. Toxic., 1985, 23, 529-34

Bioavailability of indomethacin capsules in humans (II):
correlation with dissolution rate

capsules, hard gelatin: ’ indomethacin; disintegration method,
Jpn. P. X; disintegration testing, effects of, formulation of con-
tents, pH test media; dissolution methods, paddle, oscillating
basket, rotating basket, solubility simulator; dissolution test-
ing; effects of, pH of test media, stirrer speed; pharmacokinetic
analysis, correlation with in viva results

Aoyagi, N., Ogata, H., Kaniwa, N. and Ejima, A.,
Int. .7. clin. Pharmac. Ther. Toxic., 1985, 23, 469-74

Bioavailability of indomethacin capsules in humans (1):
bioavailability and effects of gastric acidity

capsules, hard gelatin: indomethacin, levels, serum; dissolution
method, paddle; dissolution testing, effects of formulation of
contents; drug availability, effects of, formulation of contents,
patient’s gastric acidity; pharmacokinetic analysis

Bowtle, W.J.., Lucas, R.A. and Barker, N.J., Fourth
International Conference on Pharmaceutical Techno-
logy, (Paris, APGI, June 3-5, 1986), 1986, V, 80-89
Formulation and process studies in semi-solid matrix
capsule technology

capsules, hard gelatin: fenoprofen, levels, serum; dissolution
method, flow through cell; dissolution testing, effect of formu-
lation; drug availability, effect of formulation; 3.2.4.2.; 3.8.3.7

Tossounian, J .L. , Mergens, W.J. and Sheth, P.R., Drug
Dev. ind. Pharm., 1985,11, 1019-1050

Bioefficient products. A novel delivery system

capsules, hard gelatin and tablets: riboflavine, levels, urine;
capsules, floating dosage form; dissolution method, beaker;
dissolution testing, comparison of dosage forms and formula-
tions; 4.4.3

Mohamad, H., Renoux, R., Aiache, S., Aiache, J.-M.
and Kantelip, J .-P., Sciences tech. pharm., 1986, 2(18),
630-635

Study on the biopharmaceutical stability of medicines:
application to tetracycline hydrochloride capsules: II in
vivo study

capsules, hard gelatin: tetracycline hydrochloride, levels,
plasma, urine; dissolution testing, comparison of batches,
effect of storge; drug availability, comparison of batches, effect
of storage; pharmacokinetic analysis; pharmacokinetic para-
meters, comparison of formulas, effect of storage

4.5.6 Controlled Release Products

4.5.6.1 Enteric Capsules

Bauer, C.W. and Geraughty, R.J ., J. Am. pharm. Ass.,
pract. Pharm. Edn, 1953, 14, 504-7 and 512
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Enteric coatings in dispensing pharmacy. I. The pre-
liminary investigation

capsules, hard gelatin and tablets: sodium salicylate, levels,
urine; coating materials, carnauba wax, rz-butyl stearate; coat-
ing method, hot dipping; disintegration method, in vitro,
U.S.P., disintegration method, in vivo, timed urine analysis;
disintegration testing, in vitro, effect of solvents; formulation
of coating, stability

Parrott, E.L., J. Am. pharm. Ass., 1961, NS] , 158-9

An extemporaneous enteric coating
capsules, hard gelatin: acetylsalicylic acid, levels, urine; potas-
sium iodide, levels, saliva; disintegration method, in vitro,
U.S.P. apparatus; drug availability, in vivo, comparison of
coating materials; 3.4.2.1

Cook, C.H. and Webber, M.G.,Am. J. Hosp. Pharm.,
1965, 22, 95-9

An extemporaneous method of preparing enteric-
coated capsules '

capsules, hard gelatin: disintegration method, in vitro, modi-
fied U. S. P. XVI; disintegration method, in viva (dogs), X-ray,
radio—opaque contents; 3.4.2.4 »

Cordes, G., Pharm. Ind., Berl., 1969,31, 328-31 and
Drugs Germ., 1969, 12, 111-7

Enteric-coated hard gelatin capsules as a dosage form
for enzyme preparations (in German: English transla-
tion in Drugs Germ.)

capsules, hard gelatin and tablets: pancreatin; disintegration
method, in vitro, Ger. P. (DAB 7); disintegration method,
in vivo, radiotransmitter; disintegration testing, effects of,
enteric film thickness, filling method; dissolution method,

‘ beaker; dissolution testing, measurement of lipase activity

Ekberg, L. and Kallstrand, G., Svensk farm. Tidskh,
1972, 76, 375-8

The enteric coating of hard gelatin capsules on a dispen-
sary scale (in Swedish)

capsules, hard gelatin: capsules, enteric coated; disintegration
method, in vitro, Nord. P. ; disintegration method, in vivo,
gamma scintigraphy, technetium-99m; disintegration testing,
in .vitro, -effect of film thickness; disintegration testing, in vivo,
comparison of coated and uncoated capsules;_ 3.4.2.4

Aiache, J.-M., Vidal, J .L. , Aiache, S., Jeanneret, A.
and Cornat, F., Labo-Pharma Probl. Tech., 1974,
22(232), 457-63

Methods for the biopharmaceutical testing of enteric
capsules: Tests with ‘enterocaps’ capsules (in French)

capsules, hard gelatin: doxapram base, levels, blood (human);
3.4.2.4; 4.4.7.1

Aiache, J.-M., Aiache, S., Jeanneret, A., Cornat, F.
and Vidal, J.L., Boll. chim.-farm., 1975, 114, 636-50

Methods for the biopharmaceutical testing of enteric
capsules: Tests with ‘enterocaps’ capsules (in French)
capsules, hard gelatin: doxapram base, methylenecycline,
levels, blood; 3.4.2.4; 4.4.7.1

Jain, N.K. and Naik, S.U., J. pharm. Sci., 1984,. 73,
1806-11

Design of a slow-release capsule using laser drilling

capsules, hard gelatin: tetracycline-hydrochloride; capsule
shells, perforated walls, laser drilling; capsules, enteric, formal-
dehyde treatment; disintegration method, rotating basket, gas-
tric and intestinal fluids; disintegration testing, effect of
formaldehyde; dissolution method, rotating basket; dissolution
testing, effects of, formulation of contents, hole, size and
number; gastric behaviour, visualisation method, X-ray, radio-
opaque contents; formulation of contents, diluents, drug parti-
cle size, surfactants; gastric behaviour, transit times

4.5.6.2 Slow-release Capsules

Rosen, E. and Swintosky, J .V., J. Pharm. Pharmac.,
1960,12, Suppl., 237-44T

Preparation of a 35S labelledtrimeprazine tartrate sus-
tained action product for its evaluation in man
capsules, hard gelatin: trimeprazine tartrate, levels, blood,
urine; dissolution method, Souder and Ellenbogen; formula-
tion of contents; radioactive isotope technique

Heimlich, K.R., MacDonnel1, D.R., Flanagan, T.L.
and O’Brien, P.D.,J. pharm. Sci., 1961,50, 232-7

Evaluation of a sustained release form of phenylpropa-
nolamine hydrochloride by urinary excretion studies
capsules, hard gelatin: phenylpropanolamine hydrochloride,
levels, urine; dissolution method, Souder and Ellenbogen; for-
mulation of contents <

Rosen, E., J. pharm. Sci., 1963, 52, 98-100

Relationship of in vitro release to urinary recovery in
man of a sustained-release preparation of 35S prochlor-
perazine

capsules, hard gelatin: prochlorperazine maleate, levels, urine;
dissolution method, Souder and Ellenbogen; drug availability,
comparison of formulation, normal and slow-release; product
form, sustained-release pellets; radioactive isotope technique

Rosen, E., Ellison, T., Tannenbaum, B., Free, S.M.
and Crosley, A.P., J. pharm. Sci., 1967, 56, 365-9

Comparative study in man and dog of the absorption
and excretion of dextroamphetamine-“C sulphate in
sustained-release and nonsustained-release dosage
forms

capsules, hard gelatin: dexamphetamine sulphate, levels, urine
(dogs, humans); dissolution method, Souder and Ellenbogen;
dissolution testing, effect of formulations; radioactive isotope
technique

Rosen, E., Polk, A., Free, S.M.", Tannenbaum, P.J.
and Crosley, A.P., J. pharm. Sci., 1967,56, 1285-7

Comparative study in man of the absorption and excre-
tion of amobarbital-“C from sustained-release and non-

sustained-release dosage forms

capsules, hard gelatin: amylobarbitone sodium, levels, plasma,
urine; dissolution method, Souder and Ellenbogen

Beckett, A.H. and Tucker, G.T., J. Pharm. Pharmac.,
1968, 20, 174-93
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Application of the analogue computer to pharmacokine-
tic and biopharmaceutical studies with amphetamine-
type compounds

capsules, hard gelatin, granules and solutions: amphetamines,_
levels, urine, acid pH; dissolution method, modified B. P. disin-
tegration apparatus, rolling bottle, rotating bottle; drug avail-
ability, comparison of dosage forms, normal and slow-release
forms; pharmacokinetic analysis, computer simulation

Simmons, D.L., Legore, A.A., Klapka, M. and Joshi,
N.N., Can. J. pharm. Sci., 1973, 8, 139-41

An in vitro-in vivo evaluation of phenformin formula-
tions

capsules, hard gelatin: phenformin, clinical effect, blood glu-
cose level (guinea pig); dissolution method, rotating disk; drug
administration by duodenal implantation; drug availability,
comparison of normal and slow-release forms; formulation of

.. contents, prolonged release

Bauguess, C.T., Fincher, J.H., Sadik, F. and Hartman,
C.W., J. pharm. Sci., 1975, 64, 1489-92

Blood concentration profiles of acetaminophen follow-
ing oral administration of fatty acid esters of acetamino-
phen with pancreatic lipase to dogs

capsules, hard gelatin: paracetamol, acetate and decanoate,
levels, blood (dogs); drug availability, effect of co-admini-
stration of lipase; formulation of contents, slow release; phar-
rnacokinetic analysis

Bauer, K.H., Otten, H. and Weuta, H., Pharm. Ind.,
Berl., 1976, 38, 823-7

Serum concentrations and urinary excretion quotient
obtained from coated and uncoated oral ampicillin

preparations (in German)

capsules, hard gelatin and tablets, film-coated: ampicillin,
anhydrous, trihydrate, levels, serum, urine; dissolution
method, beaker; drug availability, comparison of dosage
forms, standard and slow-release forms; formulation of con-

tents, controlled;release pellets

Schneider, H., Nightingale, C.H., Quintiliani, R. and
Flanagan, D.R., J. pharm. Sci., 1978, 67, 1620-2

Evaluation of an oral prolonged-release antibiotic for-
mulation

capsules, hard gelatin, injections, intravenous and tablets, pro-
longed-release: cephalexin, levels, serum, urine; dissolution
method, U.S.P.; drug availability, comparison of commercial
capsule product and slow-release tablet

Schoenwald, R.D., Garabedian, M.E. and Yakatan,
G.J., Drug Dev. ind. Pharm., 1978, 4, 599-609

Decreased bioavailability of sustained release acetazola-
mide dosage forms ‘

capsules, hard gelatin and tablets: acetazolamide, levels,
plasma; dissolution method, paddle; drug availability, compar-
ison of slow-release capsule and standard tablets

. Grtining, R., Pharm. Ind., Berl., 1979, 41, 369-75

An in vitro and in vivo study of the release of nitrofuran-
toin from dosage forms (in German)

4.5.6.2 Slow-release Capsules 293

capsules, hard gelatin and tablets: nitrofurantoin, levels, urine;
dissolution method, flow-through cell, paddle; drug availabi-
lity, comparison of dosage forms; drug availability, slow-
release capsule

Moller, H. , Ali, S. L. and Steinbach, D., Int. J. Pharma-
ceut., 1980, 7, 157-67

Pharmaceutical and biological availability of sustained
release preparations of potassium chloride
capsules, hard gelatin and tablets: potassium chloride, levels,
K+ in urine; dissolution method, rotating basket, paddle; disso-
lution testing, comparison of dosage forms; drug availability,
comparison of slow-release pellets in capsules and coated tab-
lets; patient’s state, control of K* intake by diet

Chambliss, W.G., Cleary, ‘R.W., Fischer, R., Jones,
A.B., Skierkowski, P., Nicholes, W. and Kibbe, A.H.,
J. pharm. Sci., 1981,.70, 1248-5.1

Effect of docusate sodium on drug release from a con--—
trolled-release dosage form

capsules, hard gelatin: chlorpheniramine, levels, plasma; disso-
lution method, rotating basket; dissolution testing, effect of
surfactant, docusate sodium; drug availability, effect of co-
administration of2 X 100 mg capsules of docusate sodium; drug
availability, in vitro, measurement of micellar entrapment of
chlorpheniramine in docusate sodium solutions; formulation
of contents, controlled-release pellets; pharmacokinetic analy-sis

Laven, R. and Schafer, E.—A., Arzneimittel-Forsch.,
1981, 31, 353-6 ’

Release of norfenefrine from sustained-release formula-

tions by an in vitro dissolution model/simulation of
‘drug levels’ by calculation using pharmacokinetic con-
stants and comparison with in vivo course of action

capsules, hard gelatin: norfenefrine hydrochloride; dissolution
method, Stricker; dissolution testing, comparison of delayed-
release and prolonged-release formulations; drug availability,
in vitro simulation, calculation of blood levels; drug, clinical
effects (cat), effect on blood pressure, comparison of formula-
tions; pharmacokinetic analysis

Row, IS. and Carless, J .E. , J. Pharm. Pharmac., 1981,
33, 561-4 0‘

Comparison of the in vitro dissolution behaviour of
various indomethacinformulations with their in vivo

bioavailability

capsules, hard gelatin: indomethacin, levels, plasma; dissolu-
tion method, modified beaker; dissolution testing, comparison
of standard and controlled-release products, effects of formula-
tion of microcapsules; drug availability, comparisons of, stan-
dard and microencapsulated drug, controlled-release and
microencapsulated drug; drug side-effects, comparison of for-
mulations; formulation of contents, controlled-release pellets
and powders; formulation of drug microcapsules, gelatin/aca-
cia coacervates, various drug/colloid ratios; pharmacokinetic
analysis

Schneider, G.F., Heese, G.U., Huber, H.J., Janzen,
N., Jiinger, H. , Moser, C. and Stanislaus, F. , Arzneimit-
tel-Forsch. , 1981, 31 , 1489-97

L 
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Bioavailability of theophylline in a new oral sustained-
release preparation (in German)

capsules, hard gelatin, solutions and tablets: theophylline,
levels, plasma; dissolution method, paddle; dissolution testing,
comparison of slow-release capsules and tablets; drug avail-
ability, comparison of dosage forms, effect of dose (capsules);
formulation of contents, controlled—release pellets; pellet pro-
perties, density, friability, stability, uniformity of content;
pharmacokinetic analysis ‘ ~

Yau, ‘M.K.T. and Meyer, M.C., J. pharm. Sci., 1981,
70,1017—24 4

In vivo— in vitro correlations with a commercial dissolu-
tion simulator 1: Methenamine, nitrofuraritoin and
ehlorothiazide ~

capsules, hard gelatin and tablets: nitrofurantoin, levels, urine,
literature; dissolution method, rotating basket, Sartorius
apparatus; dissolution testing, comparisons of, dosage forms,
products; drug availability, correlation, in vitro simulator, Sar-
torius apparatus and in vivo data

Bechgaard, H., Brodie, R.R., Chasseaud, L.F., Hou-
moller, P.-, Hunter, J.O., Siklos, P. and Taylor,'T., Eur.
J. clin. Pharmac. , 1982, 21, 511-5

Bioavailability of indomethacin from 2 multiple-units
controlled—release formulations

capsule, hard gelatin: indomethacin, levels, plasma; dissolution
method, rotating flask; dissolution testing, effects of, formula-
tion, pH test media; drug availability, comparison of standards
and slow-release formulations; formulation of contents,
enteric-coated pellets; pharmacokinetic analysis '

El—Egakey, MA. and Speiser, P.P. , Actapharm. Tech.,
1982, 28, 169-75 ~ ’
The in vitro and in vivo release studies of slow release

phenylpropanolamine; .'polymethylcyanoacrylate en-
trapment products
capsules, hard gelatin: phenylpropanolamine, levels, urine;
dissolution method, stirred flask; dissolution testing, contents,
effect of formulation of pellets; drug availability, effect of for-
mulation of pellets; formulation of contents, pellets, drug
entrapment in methyl cyanoacrylate polymers; ellets, physical
properties, particle size, effect of varying drug monomer ratio

Francois, D., Denmat, A., Waugh, A. and Woodage,
T., Pharm. Ind., Berl., 1982,44, 86-9

The in vitro and in vivo availability of phenylpropanola-
mine from oil/paste formulations in hard gelatin cap-
sules

capsules, hard gelatin: phenylpropanolamine hydrochloride,
levels, plasma; dissolution method, Poole’s apparatus; dissolu-
tion methodology, effect of lipophilic contents, correction for
solvent evaporation; dissolution testing, comparison of formu-
lations, powder and semi-solid fills; drug availability, compari-
son of formulations, powder and semi-solid fills; formulation
of contents, semi-solid, hydrophilic, standard release, hydro-
phobic, slow release; pharmacokinetic analysis; 3.2.4.2

Yau, M.K.T. and Meyer, M.C., J. pharm. Sci., 1983,
72, 681-6

In vivo— in vitro correlations with a commercial dissolu-

tion simulator II: papaverine, phenytoin and sulfisoxa-
zole

capsules, hard gelatin, elixirs and tablets: phenytoin sodium,
papaverine hydrochloride, levels, plasma, literature; dissolu-
tion method, rotating basket, Sartorius apparatus; dissolution
testing, comparison of dosage forms, papaverine hydrochlor-
ide, comparison of products, phenytoin sodium; drug avail-
ability correlation, in vitro simulator, Sartorius apparatus and
in vivo data

Suryakusuma,_H. and Jun, H.W., J. Pharm. Pharmac.,
1984, 36, 497-501

Encapsulated hydrophilic polymer beads containing
indomethacin as controlled release drug delivery sys-

. t6II1S

capsules, hard gelatin: indomethacin, levels, serum (dog); dis-
solution method, rotating Basket; drug availability, comparison
of formulations, standard powder and slow-release beads,
effects of, bead coating polymers and thickness; formulation
of bead coatings; production of hydrophilic polymer beads

Kohri, N., K.-I., Miyazaki, K. and Arita, T., J. pharm.
Sci.-, 1986, 75, 57-61

Sustained release of nifedipine from granules
capsules, hard gelatin: nifedipine levels, serum (rabbits); disso-
lution method, rotating paddle; dissolution testing, comparison
of formulations, effects of, binder type, drug content, pH of
test media; drug availability, comparisons of, formulations,
products; 3.2.4.1

Magbi, M., Beukaddour, N., Rodriguez, F., Michaud,
P. and Rouffiac, R., Fourth International Conferenciz
on Pharmaceutical Technology, (Paris, APGI, June 3-5,
1986), 1986, II, 118-127

Comparison of controlled release formulations of theo-
phylline, in vitro correlations (in French)

Capsules, hard gelatin, solutions and tablets: theophylline
levels, saliva; dissolution method, rotating paddle; dissolution
testing, comparisons of dosage forms, effect of pH test
medium; drug availability, comparison of dosage forms; phar-
macokinetic analysis

Morimoto, M., Yamashita, K., Koyama, Fujimoto,
H., Toguchi, H. and Kitamori, N., Chem. pharm. Bull.,
Tokyo, 1986,34, 1257-63

Evaluation of sustained-release capsules of molsido-
mine (SIN-10) in dogs and monkeys

capsules, hard gelatin and tablets: molsidomine, levels, plasma
(dog, monkey); dissolution method, rotating basket; dissolu-
tion testing, effects of, formulation of contents, pH of test
medium’; drug availability, comparison of dosage form, con-
trolled release capsule, standard release tablet; formulation
of contents, controlled release pellets; pharmacodynamic
study; pharmacokinetic analysis

Steinijans, V.W., Schulz, H.-U., Beier, W. and Radtke,
H.W., Int. J. Clin. Pharmac. Ther. Toxic., 1986, 24,
438-47
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Once daily theophylline: multiple-dose comparison of
an encapsulated micro-osmotic system (Euphylong)
with a tablet (Uniphyllin)

‘capsules, hard gelatin and tablets: theophylline, levels, serum;
dissolution method, paddle; drug availability, comparison of
dosage forms; pharmacokinetic analysis

4.6 Investigational Drug Administration

4.6.1 Comparison of Drugs
White, W.F. and Gisvold, 0., J. Am. pharm. Ass.,
scient. Edn, 1952, 41, 42-6

Absorption rate studies of orally administered cardiac
glycosides in cats

capsules, hard gelatin, solutions and tablets: acetyldigoxin
(capsules), digitoxin, digoxin, lanatoside C; drug clinical effect,
survival time (cats)

Weikel, J .H., J. Am. pharm. Ass., scient. Edn, 1958,
47, 477-9

A comparison of human serum levels of acetylsalicylic
acid, salicylamide and N—acetyl-p-aminophenol follow-
ing oral administration

capsules, hard gelatin: aspirin, paracetamol, salicylamide,
levels, serum

Steigbigel, N.H., Reed, C.W. and Finland, M., Am.
J; med. Sci., 1968, 255, 296-312

Absorption and excretion of five tetracycline analogues
in normal young men

capsules: tetracycline, demeclocycline, doxycycline, methacyc-
line, minocycline, levels, serum, urine

Speirs, C.F., Stenhouse, D., Stephen, K.W. and Wal-
lace, E.T., Br. J. Pharmac., 1971, 43, 242-7

Comparison of human serum, parotid and mixed saliva
levels of phenoxymethylpenicillin, ampicillin, cloxacil-
lin and cephalexin

capsules, hard gelatin and tablets: phenoxymethylpenicillin,
levels, saliva (human); drug availability, effect of tablets in
capsule

Nauta, E.H. and Mattie, H., Br. J. clin. Pharmac.,
1975, 2, 111-21

Pharmacokinetics of flucloxacillin and cloxacillin in

healthy subjects and patients on chronic intermittent
haemodialysis

capsules, hard gelatin and infusions, intravenous: cloxacillin
sodium, flucloxacillin sodium, levels, urine (human); drug
availability, effect of patient’s health, kidney performance;
pharmacokinetic analysis i

Harvengt, C. and Desager, J .-P., Curr. ther. Res., 1976,
19, 145-51

Pharmacokinetics and bioavailability of simfibrate, a
clofibric acid derivative

capsules, soft gelatin: clofibric acid and derivatives, levels,
plasma '

4.6.2 Drug, Clinical Effects 295

Risberg, A.-M., Henricsson, S. and Ingvar, D.H., Eur.
J. clin. Pha'rmac.; 1977, 12, 105-9

Evaluation of the effect of fosazepam (a new l5enz__'odia-
zepine), nitrazepam and placebo on sleep patterns in
normal subjects -

capsules, hard gelatin: fosazepam, nitrazepam, clinical effects,
sleep

Frithz, G. and Groppi, W., J. int. med; Res., 1981, 9*,
338-42

Temazepam versus nitrazepam: A comparative trial in
the treatment of sleep disturbances
capsules, soft gelatin and tablets: nitrazepam (tablets), te_‘riiaze'-
pam (capsules); drug clinical’ effects, sleep, duration, onset,
quality, comparison of drugs -

4.5.2 Drug, Clinical Effects ,
Sandell, B., Actapharm.1suec.,'1967; 4, 22345

Tolerance to ammonium, potassium and sodium chlor-
ide in hard gelatin capsules

capsules, hard gelatin: ammonium chloride, potassium chlor-
ide, sodium chloride; formulation, effect on emesis (human)

Sterner, W., Voss, B. and Widmann, A., Arzneimitté1-
Forsch., 1968, 18, 1056-8 >

On the gastro-intestinal compatibility of orally applied
drugs (in German)

capsules, soft gelatin and powders: capsicum oleoresin, podo-
phyllin; drug, clinical effect, gastro-intestinal irritation (rats)

Husain, S.L., Lancet, 1969, I , 1069-71 ‘

Oral zinc sulphate in leg ulcers

capsules, hard gelatin: zinc sulphate, clinical effect, wound
healing

Wilson, D.E., Quertermus, J., Raiser, M., Curran, J.
and Robert, A., Ann. intern. Med. , 1976, 84, 688-91

Inhibition of stimulated gastric secretion by an orally
administered prostaglandin capsule

capsules, hard gelatin and solutions: 16,16-dimethylprostaglan-
din, clinical effect, gastric acid secretion

Baugh, R. and Calvert, R.T., Eur. J. clin. Pharmac.,
1977, 12, 201-4 '

The effect of diphenhydramine alone and in combina-
tion with ethanol on histamine skin response and mental
performance

capsules, hard gelatin: diphenhydramine hydrochloride, clini-
cal effects, histamine skin response, serial seven subtraction,
digit symbol substitution, tracking clinical effects, effect of co-
administration of ethanol \

Lithell, H., Boberg, J ., Hedstrand, H., Hellsing, K.,
Ljunghall, S. and Vessby, B., Eur. J. clin. Pharmac.,
1977,12, 51-7

Effects of clofibrate on glucose tolerance, serum insulin,
serum lipoproteins and plasma fibrinogen
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capsules, soft gelatin: clofibrate, biochemical effects, blood glu-
cose, glucose intolerance, plasma fibrinogen, serum insulin;
drug, clinical effects, body-weight, serum lipoprotein

Phillips, B.M. and Palermo, B.T., J. pharm. Sci., 1977,
66, 124-7

Physical form as a determinant of effect of buffered ace-
tylsalicylate formulations on G.I. microbleeding

capsules, hard gelatin, powders, suspensions and tablets:
aspirin, drug effects, gastro-intestinal bleeding (dogs); powder
properties, particle size

Sutton, D.R. and Gosnold, J.K., Br. med. 1., 1977,
1,1598

Oesophageal ulceration due to clindamycin

capsules, hard gelatin: clindamycin, side-effects, oesophagealulceration

Baars, R., Rapp, R., Young, B. and Canafax, D., Ann.
Neurol. , 1978, 4, 90

Phenytoin therapy— a comparison of one 300 mg capsule
with three 100 mg capsules

capsules, hard gelatin: phenytoin; drug clinical effects, compar-
ison of products, dosage regimen

Francis, M.E., Marshall, A.B. and Turner, W.T., Vet.
Rec., 1978, 102, 377-80

Amoxycillin: clinical trial in dogs and cats
capsules, hard gelatin, injections and suspensions: amoxycillin,
trihydrate; drug availability, comparison of dosage forms

Hennies, O.L., 1. int. med. Res., 1981, 9, 62-8

A new skeletal muscle relaxant (DS 103-282) compared
to diazepam in the treatment of muscle spasm of local
origin

capsules, hard gelatin: diazepam, 5-chloro-4-(2—imidazolin-2-
ylamino)-2,1,3-benzothiadiazole hydrochloride; drug, clinical
effects, back pain reduction

Russell, A.S. and Le Morvan, P. , Curr. ther. Res., 1985,
38, 599-605

Double-blind comparison between ketoprofen capsules
four times daily and enteric—coated tablets-twice daily
in patients with osteoarthritis

capsules, hard gelatin and tablets, enteric coated: ketoprofen;
drug, clinical effects, comparison of standard release capsule
with delayed release tablets; drug, side-effects, comparisons
of, dosage ‘forms, dosage regimens

Wittig, R., Zorick, F., Roehrs, T., Paxton, C., Lam-
phere, J. and Roth, T., Curr. ther. Res., 1985 , 38, 15-22

Effects of temazepam soft gelatin capsules on the sleep
of subjects with insomnia

capsules, soft gelatin: temazepam; drug, clinical effects, poly-
somno ra hic measurin techni ue; dru , clinical trial, com- -E P E ‘l 8
parison with placebo

4.6.3 Drug, Formulation Effects

Aguiar, A.J. and Zelmer, J.E., J. pharm. Sci., 1969,
58, 983-7

Dissolution behaviour of polymorphs of chlorampheni-
col palmitate and mefenamic acid

capsules, hard gelatin: mefenamic acid, levels, blood; dissolu-
tion method, modified beaker; drug availability, effect of drug
form, comparison of polymorphs

Khalafallah, N., Gouda, M.W. and Khalil, S.A., J.

pharm. Sci., 1975, 64, 991-4

Effect of surfactants on absorption through membranes
IV: effects of dioctyl sodium sulfosuccinate on absorp-
tion of a poorly absorbable drug, phenolsulfonphtha-
lein, in humans

capsules and solutions: phenolsulphonphthalein (solution),
levels, urine; drug availability, effect of co-administration of
surfactant, dioctyl sodium sulphosuccinate (capsules or solu-
tion); drug trial, side-effects, effect of dosage form; surfactants,
effect on biological membranes

Allen, P.V., Rahn, P.D., Sarapu, A.C. and Vanderwie-
len, A.J.,J. pharm. Sci., 1978, 67, 1087-93

Physical characterization of erythromycin: anhydrate,
monohydrate and dihydrate crystalline solids

capsules, hard gelatin: erythromycin, anhydrous, mono- and
dihydrate; dissolution method, modified U.S.P.; dissolution
testing, comparison of drug forms, effect of powder properties;
powder properties, thermal analysis, surface area measure-ments

Kreuter, J . and Higuchi, T., J. pharm. Sci., 1979, 68,
451-4

Improved delivery of methoxsalen
capsules, hard gelatin and solutions: methoxsalen, levels, blood
(dogs and rats); formulation of contents, liquid filling

Coronelli, M., Zuzolo, V., Tonti, M., Carosi, M. and

Teggia, L., Curr. ther. Res., 1983, 33, 639-45

Antianginal activity of nifedipine in 5mg capsules for
acute administration

capsules, hard gelatin: nifedipine; drug, clinical effects, anti-
angina] activity, measurements, cardiac performance

4.6.4 Drug Metabolism
Rubin, A., Rodda, B.E., Warrick, P., Ridolfo, A.S.
and Gruber, C.M.,J. pharm. Sci., 1972, 61, 739-45

Physiological disposition of fenoprofen in man II.
Plasma and urine pharmacokinetics after oral and intra-
venous administration

capsules, hard gelatin and injections, intravenous: fenoprofen,
calcium and sodium salts, metabolites, levels, plasma, urine;
fenoprofen-“C, calcium, metabolites, levels, faeces, plasma,
urine; formulation of contents; radioactive isotope technique

Martin, L.E., Tanner, R.J.N., Clark, T.J.H. and Coch-
rane, G.M., Clin. Pharmac. Ther., 1974, 15, 267-75

Absorption and metabolism of orally administered be-
clomethasone dipropionate

capsules, hard gelatin and solutions: beclomethasone dipropio-
nate, levels, faecal, plasma, urine; radioactive isotope techni-
que '
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 Verebely, K. and Inturrisi, C.E., Clin. Pharmac. Ther.,
1974, 15 , 302-9

Disposition of propoxyphene and norpropoxyphene in
man after a single oral dose

capsules, hard gelatin: dextropropoxyphene hydrochloride,
metabolite (norpropoxyphene), levels, plasma, urine

Cotler, S., Holazo, A., Boxenbaum, H.G. and Kaplan,
S.A.,J. pharm. Sci., 1976, 65, 822-7

Influence of route of administration on physiological
availability of levodopa in dogs
capsules, hard gelatin, catheter, hepatoportal and injections,
intravenous: levodopa, levels, serum, urine (dogs); drug meta-
bolism, gastro-intestinal tract

Farid, N.A., Born, G.S., Kessler, W.V., Russell, H.T.,
Shaw, S.M. and Lange, W.E., J. pharm. Sci., 1977,
66, 536-8

Synthesis of “C-meglumine salicylate and its disposition
in humans after oral administration

capsules, hard gelatin: meglumine salicylate, metabolites,
levels, blood, faeces, urine; radioactive isotope technique

Sasahara, K., Nitanai, T., Habara, T., Kojima, T.,
Kawahara, Y., Morioka, T. and Nakajima, E., J.
pharm. Sci., 1981, 70, 730-3

Dosage form design for improvement of bioavailability
of levodopa IV: Possible causes of low bioavailability
of oral levodopa in dogs

capsules, hard gelatin: levodopa, levels, serum (dogs); drug
availability, comparison of route of administration; drug meta-
bolism, effects of, gut position, intestinal flora; intestinal flora,

4.6.5 Pharmacokinetic Analysis 297

Nelson, E., J. Am. pharm. Ass., scient. Edn, 1960, 49,
437-40 '

Urinary excretion kinetics for evaluation of drug absorp-
tion III. Method for calculation of absorption rate and
application to tetracycline absorption in humans
capsules, hard gelatin: tetracycline, disodium mucate and hyd-
rochloride, levels, urine; drug availability, effect of formula-
tion; drug form, pellets; formulation of contents, diluents,
sodium bicarbonate; pharmacokinetic analysis, absorption rate
determination

Nelson, E., Long, S. and Wagner, J.G., J. pharm. Sci.,
1964, 53, 1224-7
Correlation of amount of metabolite excreted and its
excretion rate with available surface area of tolbutamide

in dosage forms b

capsules, hard gelatin: tolbutamide,metabolites, levels, urine;
drug form, coated granules, compressed disks; drug availabi-
lity, correlation surface area of drug form with urinary excre-
tion; powder properties, surface area determination

Newmark, H.L., Berger, J. and Carstensen, J .T., J.
pharm. Sci., 1970, 59, 1249-51

Coumermycin A7—Biopharmaceutical studies 11

capsules, hard gelatin and injections, intravenous: coumermy-
cin, and N-methylglucamine salt, levels, blood (dogs and
humans)

Coutinho, C.B., Spiegel, H.E., Kaplan, S.A., Yu, M.,
Christian, R.P., Carbone, J .J ., Symington, J., Cher-
ipko, J.A., Lewis, M., Tonchen, A. and Crews, T.,
J. pharm. Sci., 1971, 60, 1014-19

Kinetics of absorption and excretion of levodopa in dogs

V} effect of antibiotics; Pharmacokinetic analysis ca 4sules, hard gelatin and injections, intravenous: levodopa,
, _ _ _ 2- C-1 (1 ,l 1, , ' d ;d 'lb'l't,
i 4.6.5 PharmacokmetxcAnaIysns cgmpail‘;n‘Z‘ZZte°J§dZ§fJ§{i‘d3§;‘;Z;‘r£iiZ’actfigi§‘&‘§piSell-

Nelson, E. and Schaldemose, I., J. Am. pharm. Ass., lllque

‘”‘_””' Ed“ 1959’ 4?’ 4§9‘95 _ Rubin, A., Rodda, B.E., Warrick, P., Ridolfo, A. and
Urinary excretion kinetics for evaluation ofdrug absorp- Gruber, c_M_, J_ pharm Sci., 1971, 60, 17974801
tion I. Solution rate limited and nonsolution rate limited Ph Si 1 . 1 dis 0 it. f f of . I. h
absorption of aspirin and benzyl penicillin; absorption y :.°g:‘.;a p S .10" O f enl"l.’r en 1‘? mag} ‘ P air’

, rate of Sulfaethylthiadiazole maco ine ic comparison 0 ca cium an so ium sa ts_ , , _ administered orally
capsules, hard gelatin, suspensions and tablets: aspirin (tab- 1 h d 1 . _ f f . d d.

; lets), benzylpenicillin, potassium and procaine, sulphaethidole fapslu es!’ at 3° an“ enopw en’ Calcmm an 5° mm Salts’
(suspensions), levels, urine; drug form, compressed disks; drug eve S’ P asma

—J Smtil:jlgéifgfiigigiélgulatlonl formulation °f °°memS’ (I5)1lSf(l)'18tg:6?).R. and Wagner, J .G., J. pharm. Sci., 1972,
Nelson, E., J. Am. pharm. Ass., scient. Edn, 1960: 49, Pharmacokinetics of highly ionised drugs II: Methylene
54-6 blue— absorption, metabolism and excretion in man and

Urinary excretion kinetics for evaluation of drug absorp- dog after oral administration
tion II. Constant, rate-limited release of tetracycline Capsules, hard gelatin? methylene blue, levels, urine (dogs,
after ingestion by humans humans)

:::::::z::":,gsiztiizia2":t::::°":;i:;?a§::‘i“:;;::‘;‘::::’“ Macdonall H» Ken» R-G» Allen» Es» Noble» IF-
I comparison of dosage forms, effect of form’ulatiogn; drug fornz: and Kanegls’ LA" Clm’ Pharmac‘ Ther" 1973’ 14’

compressed disks;_formulation of contents, diluent, sodium 852-61
bicarbonate Pharmacokinetic studies on minoc cline in manY

-L ” . . .
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capsules, hard gelatin and injections, intravenous: demeclocyc-
line, doxycycline, methacycline, minocyclinc, levels, faeces,
serum, urine; drug availability, comparison of dosage regi-
mens, single and multiple dose; pharmacokinetic analysis, com-
parison of drugs; tissue distribution, minocycline

Kaplan, S.A., Alexander, K., Jack, M.L., Puglisi,
J.C.V. , de Silva, J.A.F., Lee, T.L. and Weinfeld, R.E. ,
J. pharm. Sci. , 1974, 63, 527-35

Pharmacokinetic profiles of clonazeparn in dog and
humans and of flunitrazepam in dogs

capsules, hard gelatin, injections, intravenous, solutions, and
tablets: clonazepam, flunitrazepam, metabolites, levels, blood
(dogs, humans); drug availability, effect of drug particle size

Loo, J.C.K., Foltz, E.L., Wallick, H. and Kwan, K.C.,
Clin. Pharmac. Ther., 1974, 16, 35-43

Pharmacokinetics of pivampicillin and ampicillin in man

capsules, hard gelatin, injections, intramuscular and intrave-
nous and tablets: ampicillin, anhydrous, trihydrate, pivampicil-
lin, levels, serum, urine; drug availability, comparison of
dosage regimen, single and multiple dose

Lund, L., Alvan, G., Berlin, A. and Alexanderson,
B., Eur. J. clin. Pharmac., 1974, 7, 81-6

Pharmacokinetics of single and multiple doses of pheny-
toin in man '

capsules, hard gelatin and injections, intravenous: phenytoin,
levels, plasma; drug availability, comparison of dosage regi-
mens, single and multiple dose

Albert, K.S., Hallmark, M.R., Sakmar, E., Weidler,
D.J. and Wagner, J .G., J. Pharmacokinet. Biopharm.,
1975,3, 159-70 . .

Pharmacokinetics of diphenhydramine in man

capsules, hard gelatin, infusions, intravenous and solutions:
diphenhydramine hydrochloride, levels, plasma, urine

Nauta,'E.H. and Mattie, H., Br. J. clin. Pharmac.,
1975,2, 111-21

Pharmacokinetics of flucloxacillin and cloxacillin in
healthy subjects and patients on chronic intermittent
haemodialysis

capsules, hard gelatin, infusions, intravenous and suspensions:
cloxacillin, flucloxacillin, levels, serum, urine; _drug availabi-
lity, comparison of dosage forms; pharmacokinetic analysis,
comparison of parameters, absorption, elimination process,
effect of patient’s state of health

Greenblatt, D.J., Schillings, R.T., Kyriakopoulos,
A.A., Shader, R.I., Sisenwine, S.F., Knowles, J.A. and
Ruelius, H.W. , Clirz. Pharmac. Ther. , 1976, 20, 329-41

Clinical pharmacokinetics of lorazepam 1. Absorption
and disposition of oral “C-lorazepam
capsules, soft gelatin: lorazepam, metabolites, levels, faeces,
plasma; radioactive isotope technique

Gugler, R., Manion, C.V. and Azarnoff, D.L., Clin.
Pharmac. Ther., 1976, 19, 135-42

Phenytoin: pharmacokinetics and bioavailability

capsules,_ hard gelatin and infusions, intravenous: phenytoin,
levels, plasma; drug availability, comparison of dosage regi-
mens, single and multiple dose

Johnson, B.F., Eye, C.E., Jones, and Sabey,
G.A., Eur. J. clin. Pharmac., 1976, 10, 231-6

The pharmacokinetics of beta-methyl digoirin compared
with digoxiri tablets and capsules

capsules, soft gelatin, injections, intravenous and tablets:
digoxin, beta-methyl digoxin, levels, serum, urine; drug avail
ability, comparison ofdosage regimens, single and multiple dose

Jusko, ., Koup, J .R. and Alvan, G.,]. Pharmacoki-
net. Biopharm. , 1976, 4, 327-36

Nonlinear assessment of phenytoin bioavailability

capsules, hard gelatin and injections, intravenous: phenytoin,
levels, serum

Lesne, M., Sturbois, X. and Mercier, M., Pharm. Acta
Helv., 1976,51, 367-70

Comparative pharmacokinetic study of two pharmaceu-
tical forms of nicotinic acid (in French)

capsules, hard gelatin: nicotinic acid, levels, plasma; drug avail-
ability, comparison, standard and slow-release forms

Altamura, A.C., Gomeni, R., Sacchetti, E. and Smer-
aldi, E., Eur. J. clin. Pharmac., 1977, 12, 59-63

Plasma and intracellular .kinetics of lithium after oral
administration of various lithium salts

capsules, hard gelatin: lithium, carbonate, chloride, sulphate,
levels, plasma; drug availability, effect of salt type

Alvan, G., Siwers, B. and Vessmari, J ., Acta pharmac.
t0x., 1977, 40, Suppl., 1, 40-51

Pharmacokinetics of oxazepam in healthy volunteers

capsules, hard gelatin: oxazepam, metabolites, levels, faeces,
plasma, urine; drug availability, comparison of dosage regi-
mens, single and multiple doses

Boxenbaum, H.G., Geitner, K.A., Jack, M.L., Dixon,
W.R., Spiegel, H.E., Symington, J., Christian, R.,
Moore, J.D., Weissman, L. and Kaplan, S.A., J. Phar-
macokinet. Bi0pharm., 1977, 5, 3-23

Pharmacokinetic and biopharmaceutic profile of chlor-
diazepoxide hydrochloride in healthy subjects: single-
dose studies by the intravenous, intramuscular and oral
routes ,

capsules, hard gelatin and injections, intramuscular and intra-
venous: chlordiazepoxide hydrochloride, levels, plasma

Boxenbaum, H.G., Geitner, K.A., Jack, M.L., Dixon,
W.R. and Kaplan, S.A., J. Pharmacokirzet. Biopharm.,
1977, 5, 25-39

Pharmacokinetic and biopharmaceutic profile of chlor-
diazepoxide hydrochloride in healthy subjects: multiple-
dose oral administration

capsules, hard gelatin: chlordiazepoxide hydrochloride, meta-
bolites, levels, plasma; drug availability, comparison of dosage
regimens
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Luders, R.C., Maggio-Cavaliere, M.B., Egger, H.,
Gum, O.B., Resnick, 0., Bartlett, F., Gaito, M.J., Soc,
A. and Li, C., Clin. Pharmac. Ther., 1977, 21, 721-30

Disposition of pirprofen, a new anti-inflammatory drug
capsules, hard gelatin: pirprofen, levels, plasma, urine; drug
availability, comparison of dosage regimens, chronic dosing;
drug metabolism; radioactive isotope technique

Stenbaek, Q, Myhre, E., Rugstad, H.E., Arnold, E.
and Hansen, T., Eur. J. clin. Pharmac., 1977,12, 117-23

Pharmacokinetics of methyldopa in healthy man

capsules, hard gelatin: methyldopa, levels, serum, urine;
radioactive isotope technique

Swaisland, A.J., Franklin, R.A., Southgate, P.J. and
Coleman, A.J., Br. J. clin. Pharmac., 1977, 4, 61-5

The pharmacokinetics of ciclazindol (Wy 23409) in
human volunteers

capsules, hard gelatin: ciclazindol, levels, plasma, urine;
radioactive isotope technique

Finkelstein, E., Quintiliani, R., Lee, R., Bracci, A.
and Nightingale, C.H. , J. pharm. Sci., 1978, 67, 1447-50

Pharmacokinetics of oral cephalosporins: cephradine
and cephalexin

capsules, hard gelatin and tablets: cephalexin, cephradine,
levels, serum, urine; drug availability, comparisons of, dosage
form, drug, effect of dosage regimen; pharmacokinetic para-
meters, serum, urine

Rodenstein, D., De Coster, A. and Gazzaniga, A.,
Clin. Pharmac0kinet., 1978, 3, 247-54

Pharmacokinetics of oral acetylcysteine: absorption,
binding and metabolism in patients with respiratory dis-
orders 4

capsules, hard gelatin: 35S-acetylcysteine, metabolites, levels,
endobronchial mucus, lung tissue, serum, urine; radioactive
isotope technique

Friis, M.L., Gron, UI, Larsen, N.-E., Pakkenberg, H.
and Hvidberg, E.F., Eur. J. clin. Pharmac., 1979, 15,
275-80

Pharmacokinetics. of bromocriptine during continuous
oral treatment of Parkinson’s disease

capsules: bromocriptine, levels, plasma

Palmieri, A. , Am. J. pharm. Educ. , 1979, 43, 21-3

An undergraduate experiment in biopharmaceutics:
serum and urine bioavailability of ampicillin

capsules, hard gelatin: ampicillin, levels, urine; drug availabi-
lity, effect of co-administration of probenecid; urine excretion
data

Sasahara, K., Nitanai, T., Habara, T., Morioka, T. and
Nakajima, E., J. pharm. Sci., 1980, 69, 1374-8

Dosage form design for improvement of bioavailability
of levodopa III: influencednof dose on pharmacokinetic
behaviour of levodopa in dogs and parkinsonian patients

4.6.6 Methods of Administration to Animals 299

capsules, hard gelatin and injections, intravenous: levodopa,
metabolites, blood, urine (dogs, humans); drug availability,
effect of dose

Tanigawara, Y., Yamaoka, K., Nakagawa, T. and Uno,
T.,]. pharm. Sci., 1982, 71, 1129-33 '

Moment analysis for the separation of mean in vivo dis-
integration, dissolution, absorption, and disposition
time of ampicillin products

capsules, hard gelatin, injections, intravenous and powders:
ampicillin, anhydrous, trihydrate, levels, urine; drug availabi-
lity, comparisons of, drug and product form; pharmacokinetic
analysis, calculation of mean absorption, disintegration, disso-
lution, residence times and urinary recovery

Park, G.B., Kershner, R.-P‘., Angellotti, J ., Williams,
R.L., Benet, L.Z. and Edelson, J.,]. pharm. Sci., 1983,
72, 817-9 ~'

Oral bioavailability and intravenous pharmacokinetics
of amrinone in humans

capsules, hard gelatin and injections, intravenous: amrinone,
levels, plasma; drug availability, comparison of routes of admi-
nistration

Groning, R., Pharm. Ind., Berl. , 1984, 46, 88-96

Gastrointestinal passage and bioavailability of oral
dosage forms. Application of statistics to description
of limited absorption (in German)

capsules and tablets: drug availability, comparisons of, dosage
forms and products; pharmacokinetic analysis, statistical eva-
luation; pharmacokinetic rate constant, absorption probability,
relationship to gastrointestinal tract position

4.6.6 Methods of Administration to Animals

Jurgelsky, W. and Morison, R., Am. J. vet. Res., 1964,
25, 563-64

A method for administering capsules to rabbits

capsules, hard gelatin: dosage administration, rabbits; stomach
tube

Brunk, R., Berl. Munch. tieriirztl. Wschr, 1968, 81,
203-4

The technique of administering capsules to dogs by
means of an applicator (in German)

capsules, hard and soft gelatin: dosage administration, dogs;
hand applicator

Conzelman, G.M., Lab. Anim. Care, 1970, 20, 280-2

A stomach tube for the administration of gelatin cap-
sules to nonhuman primates

capsules, hard gelatin: carcinogens; dosage administration, pri-
mates; stomach tube

Shani, J., Givant, Y. and Sulman, F.G., Lab. Anim.
Care, 1970,20, 1154-5 '

A capsule-feeder for small laboratory animals

capsules, hard gelatin: dosage administration, mice, rats, cap-
sule-feeder device
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Fisk, S.K. and Soave, O.A., Lab. Anim. Sci., 1971,
21, 752-3

A device for the administration of capsules and tablets
to cats

capsules, hard and soft gelatin and tablets: dosage administ-
ration, cats; stomach tube

Stanislaus,,F. , Schneider, G.F. and Hofrichter, G. , Arz-
neimittel-Forsch., 1979, 29, 186-7

The technique of administration of medicines in solid
forms to rats (in German)
capsules, hard gelatin: capsules, special small sizes; dosage
administration, rats, anaesthetised; stomach tube

Lax, E.R., Militzer, K. and Trauschel, A., Lab. Anim.,
1983, I 7, 50-4

A simple method for oral administration of drugs in
solid form to fully conscious rats

capsules, hard gelatin: capsules, special small sizes; dosage
administration, rats; stomach tube

4.6.7 Diagnostic Tests
Beal, C.B. and Brown, J.W., Am. J. dig. Dis., 1968,
13, 113-22

A rapid screening test for gastric achlorhydria

capsules, hard gelatin: congo red, thread impregnated; gastric
pH determination, in viva

‘ Kleeberg, J.J., Israel J. med. Scis., 1968, 4, 149-52

Estimation of gastric acidity by X-ray

capsules, hard gelatin: barium sulphate; disintegration, in vivo,
X-ray testing; drug availability, in vitro, disintegration; gastric
pH determination; protective coating, acid sensitive

Haas, S., Ann. intern. Med., 1970, 72, 549-52

Contamination of protein-bound iodine by pink gelatin
capsules colored with erythrosine

capsules, hard gelatin: capsule colorants, erythrosine; dye
levels, serum-bound iodine

Beal, C.B., U.S. Patent 3683 890, 1972, through Der-
wentAccession No. 558437-B, 1970

Duodenum sample collecting device

capsules, hard gelatin: capsule, double unit, small capsule
inside larger capsule; capsule solubility, outer one soluble,
inner one insoluble; diagnostic sampling device, containing
radio-opaque flexible yarn with sampling tube, weighted cap-
sule

Farbwerke Hoechst A.G. , Dutch Patent 7 210 728, 1973,

through DerwentAccession No. 11868U-BK, 1971

Radioactive iodine capsules-for thyroid function tests

capsules, hard gelatin: capsule filling, low melting point solid;
formulation of contents, diluent, suppository base

Babb, R.R. and Beal, C.B., Gut, 1974, 15, 492-3

Use of a duodenal capsule for localisation of upper
gastro-intestinal haemorrhage

capsules, hard gelatin: blood detection, upper gastro-intestinal
tract; capsule, size 00, filled, silicone rubber bag, yarn

McDonald, J.W.D., Barr, R.M. and Barton, W.B.,
Ann. intern. Med., 1975, 83, 827-9

Spurious Schilling test result obtained with intrinsic fac-
tor enclosed in capsules

capsules, hard gelatin: cyanocobalamin; 57Co, levels, urine;
radioactive isotope technique

Hoffman, N.E., LaRusso, N.F. and Hofmann, A.F.,
Mayo Clin. Proc., 1976, 51, 171-5

Sampling intestinal content with a sequestering capsule.
A noninvasive technique for determining bile acid kine-
tics in man

capsules, hard gelatin: capsule contents, dialysis tube, identifi-
cation system, X-ray marker; in vivo sampling, radioactive
labelled bile acids
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 Directory of Manufacturers

The names and addresses of the manufacturers (or agents)
of products mentioned in the text are listed below in alphabeti-
cal order.

Anritsu Corporation, 5-10-27 Minamiazabu, Minato-ku,
Tokyo 106, Japan.
U. K. agent: Skerman Group of companies, 162 Windmill
Road West, Sunbury on Thames, Middx TW16 7HB,
England

‘ Bonapace/Zuma, Via Canova 6-72, P.O. Box 1840 Milano,
Italy.
U.K. agents: Fred Rogers, 6 Knowle Park Ave, Staines,
Middx TW18 1AN, England.

Chemical and Pharmaceutical Industries Co., Inc., 225 West
Broadway, New York, NY 10007, U.S.A.

C.I. Electronics Ltd, Brunel Rd, Churchfields, Salisbury,
Wilts, England.

Davcaps, P.O. Box 11, Monmouth, Gwent NP5 3NX, Wales.

Elanco Qualicaps (a division of Eli Lilly Company), Lilly Cor-
porate Center, IN 46285-9400, U.S.A.
U. K. office: Elanco Qualicaps, Lilly Industries Ltd,
Kingsclere Rd, Baskingstoke, I-Iants RG21 2XA, England

IMA Group (agents for Farmatic s.r.l. and Nuova Zanasi
s.p.a.), Via Emilia 281, 40064 Ozzano Emilia, Bologna,
Italy.
U. K. oflice: Imapak UK Ltd, Coworth Park, Ascot, Berks
SL5 7SF, England. 9

Kruger, Willi KG, Preussenstr. 56, 4030 Ratingen 6, W. Ger-
many.

Leidsche Apparatenfabriek N.V. (LAF), OS-en Paardenlaan
41-43, Leiden, Holland.

Macofar s.a.s., Via Bellini 6, Sesto di Rastignano, Bologna,
Italy.
U.K. agent: B.S.A.L. Agencies Ltd, 2 Portsmouth Rd,
Kingston-on-Thames, KT1 2LU, England.

Manesty Machines Ltd, Evans Rd, Speke, Liverpool L24 9LQ,
England.
Agentsfor: Osaka Automatic Machine Mfg Co. Ltd, 7-9-4
Nishigatanda, Shinagawa—Ku, Tokyo 141, Japan.

Markem Machines Ltd, Ladywell Trading Estate, Eccles New
Rd, Salford, Lancs, England.

mG2 s.p.a., 18 Via del Savena, 40065 Pianoro, Bologna, Italy.
I ' UK ‘S 'tlLtd 42B k'd PkRdH'h

_ Farmatic s.r.l. Via Progresso 2/C, 40064 Ozzano Emilia, ‘ ' agent‘ en" a ’ ~ an S‘ e’ ar ’ lg
, Bologna’ I;aly_ Barnet, Herts EN5 SRU, England.

‘l U-K olficer Imapak UK Ltd, Coworth Park, Ascot, Berks MOCON/Modern Controls Inc., Elk River, Minnesota,
SL5 7SF, England. U,s,A_

Feton 799 Chaussée de Louvain, Brussels1140, Belgium. N Z - . _ _ V 1M - 14 40064 0 E -1-
l}.K. agent: ACM Machinery, Old Kiln House, Silchester "°V§o1§;:::f,§1;_ ’ la agglo ’ zzano ml la’
Rd: Tadleya Hams RG25 5RY: Eng1a11d- U. K. agent: Imapak UK Ltd, Coworth Park, Ascot, Berks

I-Iarro I-Iiifliger, Helmholtzstrasse 4, 7151 Allmersback, Im Ta., SL5 7SF, England.
W. Germany. ‘ .

f’ U. K. agent: Raupack Ltd, 131 High Street, Old Woking, Parkalggls & Co' Ltd’ Usk Rd’ Pomypool’ Gwent NP4 OYH’
Surrey GU22 9LD, England. ' _ _ g

1 R.W. Hartnett Company, 1021-27 Cherry St, Philadelphia 7, P°"’§cI)‘r‘1‘('“1f,‘§{"*1‘1’U11’é1AN°W S°“‘h Rd’ H‘°kS‘""°’ NewU.S.A. ’ ’ ‘ ' '

if Hiiiliger & Karg, division of Robert Bosch GmbH, Stuttgarter R°P‘s§\?§';§ Igd’ lfiznkland Rd’ Blagrove’ Swmdon’ Wilts
Strasse, 130 D-7050, Waiblingen, W. Germany. ’ "3 an '
U. K. office: Robert Bosch Packaging Machinery (U.K.) Tevopharm-Schiedam N.V., 13 Rubenslaan, Schiedam,
Limited, Invincible Road, Farnborough, Hants GU17 Netherlands.
7QU, England .

t

301

-4 A 

Mylan v. Qualicaps, |PR2017—OO203

QUALICAPS EX. 2001 — 317/326



Mylan v. Qualicaps, IPR2017-00203 
QUALICAPS EX. 2001 - 318/326

Index

Page numbers for entries within the Bibliography (pp. 205-300) are distinguished by italic type.

absorption
drug, 196-7

effect of formulations on, 196-7, 259, 273-4, 289-9]
gas, by capsules, 79

Accofil Model CF, see Perry Industries
acid, see also pH

collagen conditioning with, 24
collagen extraction with, 24-5
collagen (pre-liming) soaking in, 23

acidic properties of gelatin, 31-2
acrylic copolymers, capsules made with, 74
active ingredient, amount/content of, stating, 61
additives, 49-61

effects .

on gel strength, 35, 41
on drug release, 201
on gelatin films, 41

administration, investigational drug, 295-300
aerosols, 272
agents, see suppliers
alcohols

. polyhydric, drugs in, bioavailability, 202-3
polyvinyl, capsules made from, 57

American Federal Standard for capsules, 65 ,
concerning defects, 66-7

amino acid composition
collagen, 14-15
gelatin, mammalian, 18, 19 ' .

amino groups of gelatin/collagen, reactivity, 15, 42
angle(s) of repose

determination, 80-1
dynamic methods, 81
static methods, 80-1

drained, 81
animals

drug administration, 299-300
drug bioavailability, 258-9

Anritsu-Zanasi check-weigher, 178-83
capsule size changing, 183
outlet chutes, 182
performance, 183
view, 180
weighing head, 181, 182

apertures, powder flow through, 82-3
applications, see use
arginine deguanidation, 23
auger feed system, 93-4
availability (bio-), drug, see drug
Avicel, experimental filling tests with, 170-2

_ azo, dyes, 51

Bacillus stearothermophilus, gas production, 44-5
bacteria, see microbes
balances, capsule, 176-8
banding, capsule, 192-4

302

basic properties of gelatin, 31-2
Berthiot, 4-5
bibliography, 205-300

classification scheme, 205-7
bioavailability, drug, see drug
blending, gelatin, 28

gel strength related to, 34
Bloom gel strength, 32, 34
Bonapace machines, 107-8

A/B-4/S capsule sorter, 108
B/B-6/S capsule filler, 108

bone, 19-22
crushing, 20
degreasing, 20-1
demineralisation, 21-2
grading and fractionation, 21

Britain

capsule development, history, 3, 5-7, 9
capsule usage, 19th century, 6brittleness

over-, 39, 40
reducing, 40
standards, 66

bubbles in gelatin solutions/capsules, 44-5
bufiing/polishing, capsule, 186-7, 188, 220
bulk density of powder, 83

in experimental filling tests, 171

capsule
‘applications, miscellaneous, 208
books about, 207-8
definition, 1
filling, see filling
handling systems, 176-94
history, 1-11, 207
manufacture, see manufacture
manufacturers, 165, 301
practice, 212-13
properties, 77-9, 235-43
sizes, see dimensions
standards, 61-6, 235
types, 165-6
wall/shell, see shell

carboxyl groups, reactivity, 42
Carousel capsule balance, 177
carragheen, ‘gelatin’ derived from, 7
cellacephate

-gelatin mixtures, 59
uses, 59-60

celluloses, modified
capsules made from, 56-7, 59-60
as wetting agents, 199 ,

chemical interactions in gelatin solutions, 42-5
Chempharm capsule fillers, 104

Model-200 and 200A, 104
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Chempharm capsule fillers (contd)
Model-300, 104, 106

Davenport capsule filler, 87
deamidation, collagen, 22-3

Universal model, 104, 106 defects, capsule
chilling, gelatin, 27 categories, 66-7
chlormethiazole bioavailability, factors, affecting, 202 during fining, with different machines, 166-9
chromatography, dye, 53 shell, 66-,7
C.I. Electronics weighing equipment, 176-8
clarification, gelatin, 25-6
classification, bibliographic, 205-7
cleaning, capsule, 186-7, 189, 220

pre-, 188
clinical effects of drugs, 295-6
clofibrate bioavailability, factors affecting, 201-2
coacervation, 43

sorting for, 73, 77
degradation of gelatin, see hydrolysis
deionisation, gelatin, 26
deionised water, use, 25
de-liming, 24
denaturation, tropocollagen, 16-17
density, bulk, see bulk density
descaggers, 188

 
coating 60 2_ diagnostic tests, 300emetic, . 30 -digoxin bioavailability, factors affecting, 202-3

protective, 58, 229 dimensions/size
capsule, 65-6, 165-6, 167cohesion, powder, 83-5

commercially available, 165collagen, see also eucollagen; procollagen; tropocollagen
conditioning, 22-4
conversion to gelatin, 16-17
soluble-, 15-16, 17
sources/raw materials, 19-20

processing, 19-22
structure, 14-16
types, 14

larger than size 000, 166, 169
measuring/checking, 73

particle, 197
dissolution rate related to, 197-8
in experimental filling tests, 171

tablet, 101
disintegration, capsule, 200-1, 244-6, 284

dissolution correlated with, 256-8
substances aiding, 200-1
tests, 63-4, 195, 200-1

dissolution, see also solubility
capsule/drug, 246-56
comparative, 247-8
disintegration correlated with, 256-8
factors affecting, 198, 198-203
point (for gelatin), see melting point
tests, 64-5, 195, 198-203, 255-8

l, colloid properties, protective, of gelatin, 38-9
colouring agents, see also dyes; inks; pigments

identification, 53
legislation concerning, 53
natural, 52
nomenclature, 50
standards for, 52-3
types, 50-1

Colton capsule filling machines, 9, 89
Colton-8, 90, 91, 94, 109-12

3 compression filling (machinery), 171 dosators/dosing units of various machines, 94-6, 113-14, 116,
continuous, 95-6, 97 141, 147-8, 153, 170

4 intefmittfint. 94-5 construction/operation, 170-3
for pellets, 128, 135
weight variations with, 116

dose/dosage, 116
forms, 92

bioavailability compared with capsules, 259, 270-2, 287
dissolution, comparisons, 247-8
in animals, comparisons, 258-9
in humans, comparisons, 263-72
in vitro, comparisons, 247-8, 284-8
in viva, comparisons, 258-9, 263-72, 284-8
use of capsules as a, 9-10

tubes, 97-8

compression level in experimental filling tests, 171
concentration (by evaporation) of manufactured gelatin, 27
concentration (in solution) of gelatin

gel melting point related to, 38
gel strength related to, 34

conditioning, acid, of collagen, 24
Coni-Snap capsule, 165, 166

'1 experimental filling tests, 166-7, 168
Coni-Snap Supro capsule, 165, 166
consumption of capsules, see use
contents, capsule

properties of, 237-43, see also drug: products
i weight of, see weight

continuous methods for capsule filling, 123-56
with pellets, 98-9, 101
with powders, 95-6, 97‘

unit, packaging of, 234
unit, uniformity, 197, 237-8

tests, 62-3, 237-8
double slide method for pellet filling, 98, 100

controlled-release products . drug
bioavailability from, 274-80, 291-5
standards concerning, 65

counting
capsules, 186, 187-8
tablets, 121-2

cross-links

in gelatin, production, 43
in tropocollagen, 15, 16

destruction, 23

administration, investigational, 295-300
availability, in vitro, 197-201, 243-58, 283-93
bioavailability, 195-203, 243-300

assessment, 195
concepts of, 195-6
ensuring adequate, 197
in animals, 258-9
in vivo, 192-201, 258-95
of oil-based drugs, 201-2
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drug (mmd) extenders, gelatin, 58
formulations, 169-73, 195-203, 220-5, 228-30 extractioh» gelatin» 13, 24-5

combinations available in capsules, 92 Farmatic machines, 155
dissolution and, 248-53 models, 155
effects, 196-7, 259, 289-91, 296 vicw’ 153
factors to be,conside_red in, 169 faults, see defects

. performance‘, evalutlon, 195-6 Feton machine’ 104, 105
ldentlficatlon, 238-9 filled capsules
Productsi 5?? P1'°d“°‘5 disintegration test, 63-4
1'°15a5_°_a 196403 selection machinery, 143, 144, 188-92
solubility, 197 standards, 63-4, 66
wetting, 198-9, 200 filling, capsule, 215-17, 226-7

dT“_m d“mP€‘«1'S. 135-6 - factors affecting, 170-3
drying high speed, formulations for, 169

'3aP51}l°: 70-1 industrial scale, 216-17
gelatin, 27 machinery, see machinery

35°35» 39 mechanical operations involved, 92-103
dwell time. 96 methods, 93-103
dyes, 49-53, see also colouring agents drug release related to, 201

chromatography, 53 powder characteristics for, 80-5, 96
effects/interactions, with gelatin/gelatin films, 41, 43-4 Small Scale, 21546
natural: 52 tests, experimental, 166-9, 170-3
synthetic, 51-2 with liquids, 157-62, 203, 219-20

_ films, gelatin, see gelatin
Elanco Quallcaps, 166, 167 filtration, gelatin, 25_6

experimental filling tests, 167, 169 finishing equipment, capsule’ 1g5_94
Sealing P709355: 194 flow, powder, see powder

Elanco Rotofil, 155, 159 flowometer, 82 ' '
Elan” R°t°5°’,t capsule 5°”_"‘g machmei 190-1 flufenamic acid bioavailability, factors affecting, 202
Elanco R_°t°‘”e‘gh °hf"°kfW°1gh°‘3 183-4 forces operating in capsule filling, 171-3, 174

°P°Tat1°n: Schema“ dlagrama 184 formaldehyde, hardening of enteric capsules with, 43, 59, 231
test results: 1834 formation, capsule, 69-70

Ell Lllly machinery , formulations

COW)“ B tYP°: 109-12 capsule contents, see drug
Elanco products, see Elanco products capsule shell, 227-_8
hismrical d°V°1°Pm°“t5: 9 ‘ France, capsule history in, 1-3, 3-4, 4-5, 6-7

°ml?t¥ ‘-'aP5“1f35 - friction between powder particles, measurement, 85
dlslntegratlon tests, 63 . ~
manufacture, 68-77 ‘ Gafots 2
preselection/removal devices, 191, 193 33355
p,e-so1-tars’ 141, 142 capsule permeability to, 79
standards, 53, 55_5 generation (in gelatin solutions), 44-5
storage conditions, 75 gastric resistant shells, 229-30

emulsifying properties of gelatin, 39 831(5): gelatin _ _
engraving, 76 formation, 32-3, 33-4, see also setting polnt
enteric capsules, 59-60, 229-33 matlfflngs 3_34

bioavailability, 259, 274-6, 291-2 meltlng P013158. 33
coatings, 60, 230-3, 274-6 nature. 32-3

natural, 231 Strengths 32"5
synthetic, 231-3 measurement, 32

disintegration, 245-6 ‘ jV15C°51tY “moss 25
test’ 54 gelatin, 13-46, see also gel(s)

dissolution, 253 .CaP_S111€_ 7 566 Capsule
history, 11 derlvatlves, 42-3
problems with, 11 €Xt€l'ldefS,~58
two—1ayer, 66

enzymes

collagen solubilising, 17
gelatin degradative, 36, 37

ethinamate release

granulation related to, 200
particle size related to, 198

ethylene oxide, 55
eucollagen, 17
evaporation of gelatin solutions, 27

films

V manufacture/formation, 71-3
properties, 39-42

manufacture, 13, 18-30, 210-11
molecular weight, 17-18, 19

distribution, 18
effect,on gel strength, 33
viscosity related to, 35

solutions

chemical interactions in, 42-5
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Index 305 gelatin (contd) hydrogen peroxide, bubbles due to, 34
solutions (contd) ’ hydrolysis/degradation

preparations, requirements and use, 68, 70 collagen, 23
;. sealing of capsules with, 192-4 gelatin, 36-7, 40

I: stock tanks, 68, 69 hydroxybenzoate, uses, 55 .
1 sources, 7, 19-20 hydroxymethyl/ethyl/propyl celluloses as wetting agents, 199
’ specification/standards, 45-6, 209-10 hypromellose phthalate, capsules made with, 59-60

structure/physicochemical properties, 13-18, 31-46
2 substitutes, 56-8, 211-12 - identification of products, 238-9
i tests, 45-6, 210 Ihrig capsule filler, 88-9

ll use/applications, 13 , 210-11 indigoid dyes, 51
v gelation industry, standards in, 65

gelatin, 32-3, 33-4 ingredients, properties, 237-43, see also drug; products
if gelatin substitutes, 56 inhalation capsules, 233, 272
l Genat powder filling machinery, 89-90 injection, capsule bioavailability compared with, 195-6, 258,
1 German speaking states, history of capsules, 3, 5, 9, 11 269-70, 235

1 GFK machines, see Hofliger and Karg capsule filling injection mouldings, 57
1 machinery inks, printing, 74-5 ,-
3 Giraud, 3 - Inquisitor capsule balance, 176-7’ ,
, glidams, see lubricants inspection, capsule, 186, 187, 188-90
’ glycerol intermittent methods of capsule filling, 94-5, 112-23

addition, first—recorded, 5 intestinal performance, 260-3 '

effects invention, gelatin capsule, 1-4
1 , on gel films, 41 hard, 6-8 ‘

on gel strength, 35 soft, 5
granulation, 199-200 ionic interactions of gelatin, 43-4

1 granules, see pellets iffadiafion. 55-5
1 Great Britain, see Britain isoelectric focusing of gelatin, 31
3 grinding, gelatin, 28 isoelectric point
5 Guillou, A., 3 collagen, shifts, 22-3
1 gelatin, 24, 31

handling equipment, capsule, 185-94 iS0-i0niC Point Of gelatin, 31 . 33
hard capsule, 213-25

definition, 1 Jenike shear cell, 85
, first recorded, 6
, historical developments, 6-9 Kap-Seal, 192
5' Harro Hofliger machinery, 123

KFM III, 123, 124 lactose, experimental filling tests with, 170, 171, 172
,1 liquid filling, 157 LAF Multifill machine, 109
' Hartnett printing machinery, 74 Lamol-lf0l1X, 4

hide, cattle, 19 Lavalle, 4
processing, 22, 25 legislation on colouring agents, 53, see also standards

history ' Lehuby, J. C., 6-7
of capsule filling machinery, 4-5, 87-91 Licaps process. 192-4
of capsules, 1-11, 207 light protection, dyes effecting, 49-50

Hofliger and Karg capsule filling machinery, 93-4, 94, 119-22 1.-i11_Ya see Eli Lilly
for iiquid formulations’ 163 liming process, 24, see also de-liming

output, 153 liquid(s), filling with, 157-62, 203, 219-20, 224-5
1 ' GFK-5o2, 119, 120 formulations, 224-5

GFK_240Q, 119, 121 penetration tests, 199, 200
,~ metering station," 121-2 preparations, bioavailability of capsules compared with
I models, 119 in animals, 258

operation, schematic diagram, 118 in humans, 267-9
in vivo/in vitro comparisons, 286pellet filling, 118, 122, 123

pumps, applications, 163tablet filling, 118, 122
Hfifljger and Karg powdeluplug estimator’ 33, 34 A locking, self—, capsules, see self-locking capsules
hoppers Lok-Cap capsule, 10, 165

filling with pellets from, 98, 99 Lox-It capsule, 166 .
flow from, 32 lubricants and surfactants, 54, 221, 222, 224
problems associated with, 118, see also under specific °3P5111° filling: 95: 173

machine experimental assessment, 170-3
Hubel, F. A., 8 high-speed. 169

supply system, 116
non-ionic, as drug solvents, 201, 202, 203
wetting agents, 199

humidity, relative
high, effects of_ gelatin exposure to, 41-2
manufacturing levels, 78
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306 Index

machinery, see also manufacture views, 137, 138, 139
capsule filling, 216-19 G38, 130-6

automatic, 89-91, 112-63 capsule size, accommodating different, 134
capsule defects with different, 166-9 capsule storage and supply unit, 133
comparative evaluation, 173-5 hand-wheels for rotating units, 134-5
hand-operated, 87-8, 104-9 - = levelling unit, 134
history of, 4-5, 87-91 pellet/granule filling, 135 , 135-6
performance, testing, 174-5 powder hopper, 134
semi-automatic, 109-12 speed control, 135

capsule manufacturing, 68-73 ’ vacuum dial and adjustment control, 135
history of, 4-5, 9 product combinations possible, 131

capsule printing, 73-6 microbes/microflora/bacteria, 239-40
design, improvement, 9 gas production by, 44-5
suppliers, 301 gelatin degradative, 37

Macofar MT-13/1, 114 , growth inhibitors, 54-5
magnesium stearate MOCON/Modern Controls check weigher, 184-5

lubricant properties, 170-3 ~ moisture
wetting properties, 199 « content, 77-8

Manesty Machines Ltd, capsule handling machines, 183, 190 effects, 39 -
manufacture » equilibrium—, 39-40, 41, 78

capsule, 214-15, 226.-7 of ingredients, 240
empty, 68-77 » of shells, 66, 78, 237
filled, see filled capsules; filling; machinery standards, 66
history, 2-4, 4-5, 6, 8-9 transfer to or from capsule or contents, 77
industrial scale, first recorded, 8 prevention, 77-8 ‘

gelatin, 13, 18-30, 210.-A-J11 molecular weight of gelatin, see gelatin
machinery, see machinery Mothes and his patents, 1-6, 7-8

manufacturers , see suppliers. Murdoch, J ., 7
Markem printing machinery, 74
mechanical systems, see machinery neutral extraction of gelatin, 25
me1ting/dissolution points,‘ see also dissolution nitrate/nitrite in gelatin, 25

gel, 38 4 ' gas generation and, 44-5
gelatin film, effect of humidity on, 42 nitrofurantoin release, particle size related to, 198

Merz Capsule Co., 8 non-oral capsules, 233-4
metabolism, drug, 296-7 disintegration tests, 64
methylcellulose, 56 » . - ~ -
mG2 continuous compression fillers, 95, 96, 98, 123-43, 144, odour

145 masking,,54
ancillary equipment used with ‘ standards relating to, 66

model P1 capsule cleaning and inspection machine, 189- oil-soluble drugs, factors affecting bioavailability, 198, 199,
90 4 201-2, 203

NT/1 computer station, 141 one-piece capsule
SC filled-capsule selecting machine, 143, 144, 188-9 enteric, 59-60
SV/LV1 empty capsule presorter, 141, 142 historical developments
VR/1 computer console, 143, 145 in their manufacture, 4-5

G36, 125-30 in their use, 5-6
capsule holders, 125, 127 ' . oral capsules, disintegration tests, 63-4
orientation drum, 125, 127 oral routes, rectal compared with, 269-70
operation, schematic diagram, 126 ossein
outputs, 124-5 ‘ gelatin extraction from, 23, 25
pellet filling, 127-9 manufacture, 22
powder hopper, 126, 127, 128 ossein gelatin, 36
problems with, ‘130 _ ' _ manufacture, 23, 25

' tablet filling, 130, 131 molecular weight, 18, 19
versions, 124 specification, 45, 46
weight and pressure controls, 129 output (of machines), monitoring, 77, see also under specific

G37/N, 136-43 machines ‘ ~
alarm systems/automatic stopping, 143
capsule ejection, 139 . ' - packing/packaging, 234-5, see also filling
capsule feed station, 137, 140 bulk-, 234-5 V
control console, 137 transport considerations, 76
dosing station, 138 , unit dose-, 234
main drive motor, 140 Parke, Davis
operating cycle, 140, 141 machines .
powder hopper, 139, 140, 141 _ ‘> capsule-finishing system, 185-8
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Parke, Davis (contd)
machines (contd) _

Colton 8 type capsule filler, 109
sealing process, 192, 194

particle size, see dimensions
P3595 - . ..

filling with, 157 , 162-3, 219-20, 224-5
formulations, 224-5

patents
bone degreasing, 21
capsule-filling‘ machinery, 87, 89, 90
capsule manufacturing machinery, 72
gelatin capsule, 1-8, 10
gelatin extenders, 58 ,
gelatin manufacturing, 17, 26
gelatin substitute, 57-8
protective coating, 58-9

Pedini Model 21B, 109
pellets and granules, filling capsules with, 98-9, 100, 101

evaluation, vital points, 99
problems associated with, 98-9 ,
units/machinery for, 122, 129, 135-6, 153, 155

metering station on, 122
peptide bond hydrolysis, 23

‘ performance aids, 54
permeability to gases of capsules, 79
Perry Industries capsule filling machinery

Accofil Model CF, 145-8
cleaning, 148
dosator, 147-8
filling turret, 147
filters, 148
options available, 148
powder hopper, 147

ancillary equipment
BFD/2 descagger, 188
CCP/2 polisher, 188, 189

vacuum-type, 96, 145-8
pH, effects of

on enteric coating, 11
on gel melting point, 38
on gel strength, 34
on gelatin films, 41
on gelation, 37-8 _
on viscosity of gelatin solutions, 36

pharmacokinetic analysis, 297-9
pharmacopoeial standards, 61-5

for gelatin, 45
photoprotective dyes, 49-50
physiological factors affecting bioavailability, 280-2
piezo-electric transducer, dosator assembly with, 173
pigments, 52
pigskin, 19

processing, 22, 24, 25
pills, see tablets
piston and slide method for pellet filling, 98, 100
piston method for pellet filling, 98, 99
plasticisers, 54
plate method of capsule filling, 93-4
polishing, capsule, 186-7, 188, 220
polyhydric alcohols, drugs in, bioavailability of, 202-3, 203
polyvinyl alcohol, capsules made from, 57
Posilok capsule, 166, 167
powder '

bulk density, see bulk density

Index

characteristics of, for filling, 80-5, 96
cohesion, measurement, 83-5
filling capsules with, 93-8
flow, 80-3

aids’, 95
assessment methods, 80-3

loose, removal, 187, 189-90
practice, capsule, 212-13
preservatives, 54-5
Prirhojel, 200-1
print _

design, 75-6
legibility, 76
quality, inspection, 77

printing (on capsules), 73-6
area available, 75
axial, 75, 76
defects, 66
radial, 75, 75-6

printing inks, 74-5
printing machines, 73-4
process aids, 54
procollagen, 16
products, capsule, see also contents; drug

bioavailability of different, comparisons of
in animals, 259
in humans, 272-3
in vitro/in vivo comparisons, 288-9

identification, 238-9
properties

capsule, 77-9, 235-43
gelatin‘, 1__3—18, 31-46

protective coatings, 58-9, 229, see also enteric capsules
protective colloid properties of gelatin, 38-9
proteins, foreign, in collagen, removal, 23
psychological effects

of dyes, 49, 282, 283
on bioavailability, 282-4

purification, gelatin, 25-8

Qualicaps, see Elanco Qualicaps
Qualiseal process, 194
quality control, 76-7

equipment enabling, 148
inspectors, 77

quinophthalone dyes, 51

Radon unit for measuring bulk density, 83, 84
raw materials

collagenous, 19-22
standards and quality control, 61, 77

reactivity, gelatin/collagen, 15, 42-3
rectal capsules, 233-4

bioavailability compared with rectal preparations
in animals, 259
in vivo/in vitro comparisons, 286-7

rectal routes, oral routes compared with, 269-70
rectification, 74, 92
release of drug from capsules, 196-203
removal, capsule, 71-3
Reymond capsule filler, 87, 88
rotary die technique, perfection, 6

SADE balance, 178, 179
Savaresse capsule, 5
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308 Index

Schmidt capsule filling machinery, 90 stabilisation of emulsions by gelatin, 39
scintigraphy, capsule disintegration measured by, 201 Standard capsule, 166
sealing, capsule, 192-4, 220 standards and specifications, see also legislation
seamed capsules, 226-7 capsule, 61-6, 235
seamless capsules, 227 capsule shells, 237
self-locking capsule, 165-6, 220 colouring agents, 52-3

A development, 10, 165 gelatin, 45-6, 209-16
sealing, 192-4 pharmacopoeial, see pharmacopoeial standards

semi-solids, see also liquids; pastes; thixotropic formulations starch(es)
filling with, 219-20 experimental filling tests with, 170, 171, 172-3
formulations/preparations, 224-5, 274 modified, 58

setting point of gels, 37-8, see also gelation starch glycolate, 200-1
setting time for gels, 37-8 Star-Lock capsule, 166
shape, capsule, 10 Steege, A., 3
shear cells, 85 ‘ sterilisation, gelatin, 27
shell(s)/wall(s), capsule sterilising agents, 55-6 -1

gastric resistant, 229-30 storage, capsule, 76, 242-3
fl hard dissolution and, 256

manufacture, 214-15 problems, 203
optimum/minimum water content,V78 requirements, 65, 76

properties, 236-7 ' strength
soft, manufacturing and filling, 227-8 gel, see gel

shellac,’74 tensile
' sieving, gelatin, 28 L of gelatin films, 40

sinew, 21 of powders, 84-5
gelatin extraction from, 25 substitutes, gelatin, 56-8, 211-12

single capsule filling method, 93-5 Sulphate Process, 24
single-piece capsules, see one-piece capsule sulphur dioxide
size, see dimensions effects, 44
skin uses, 55

oattie, see hide suppliers/manufacturers/agents
pig, see capsules,

slide dosage/chamber methods for filling with tablets, 101, machinery: 301
102, 103 surfactants, see lubricants

slide methods for filling with pellets, 98, 100 , synergistic effects ‘
slow-release capsules 01‘ gel Strength: 34-5

bioavailability,276-80, 292-5 on viscosity. 36
dissolution, 253-5 1

smell, see odour _ ’ ~ tablets
Snap-fit capsule, 165 - dimensions, 101 -
soft capsule, 225.9 , , filling capsules with, 100-3 ‘

definition, 1 machinery for, 121-2, 130, 153-4, 157
drug release from, 201-3 metering Srari0nS, 121-2
first recorded, 5 . presentation methods, 101
protective coatings, 53.9 tamping methods/devices/punches, 93, 94, 95

- sol component, gelatin, 33 in GFK machines, 119
solid(s), see also pellets; powder; semi-solids; tablets taste masking. 54

capsule formulations, 220-4 ‘ te1°PePfide regions: emlagerl. 14. 16, 23
preparations, bioavailability of capsules compared with - tensile strength, See strength

in animals, 258 ' temperature
in humans, 263-7 . effects
in vivo/in vitro comparisons, 284-6 on collagen denaturation, 17

solubility ’ on gel dissolution, 38
capsule _ on gel strength, 33-4

humidity effects on, 41-2 on gelatin degradation, 36-7, 78
rates, 78 gelation, 37 -
standards, 66 melting/dissolution, see melting/dissolution points

drug, 197 tests '
solution, gelatin, see dissolution; gelatin _ diagnostic, 300
solvents _ disintegration, 63-4

drug, 201, 202 dissolution, 198, 198-9, 199-203
ink, 75 filling, 166-9, 170-3

sorting, capsule, 73, 77, 178-85 gelatin, 45-6, 210
equipment, 178-85, 191-2 Tevopharm machine, 104-7

specifications, see standards ‘ filling head, 107
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Index 309

thermal effects, see temperature xanthine dyes, 52
Thévenot, 4 X-ray diffraction studies
thixotropic formulations, 224-5 collagen, 14

filling with, 157-63, 203, 219-20, 224-5 gelatin, 39
time, gel strength related to, 33 ,
trimming section of machines, 71, 72 Young’s modulus, 40, 41
triphenylmethane dyes, 51
tropocollagen Zanasi capsule filling machinery, see also Anritsu-Zanasi

conversion to gelatin, 16-17 . AZ_-20, 114
denaturation products, 16-17 ‘ AZ-25, 114

, packing arrangement in native fibrils, 15 AZ-60, 95, 96, 114-18
‘ structure, 14-16 cleaning, 116

two-piece hard capsule closure and ejection tube, 114, 117

5 development/manufacture, 8-9 comparative evaluation, 173-4
invention, 6 plan-view, 115
liquid filling of, 157 problems with, 116-18

types, capsule, 165-6 BZ-72, 148-9
BZ-150, 96, 149-51, 152, 169 .

unit dose’ see dose comparative evaluation, 173-4 ,
United Kingdom, see Britain fa°t°’Y fl°°’1_aY°“tv 154 '
United States, capsule development, history, 3, 8, 10 h°PPeT_ CaPa°1tY: 151
use/application of capsules, 208-9 Operatlng Problems; 15.1

as a dosage form, 9_10 operation, schematic diagram, 150, 151
gelatin, 13, 210 Plan, 153 '
0ne_piece, developments, 5_6 capsule defects with, 168, 169

for liquid formulations, 157-62

in . vacuum filling, 96-8 91
machinery, 96-8, 134, 135 Lz_64’ 94’ 95 112_14

vaginal capsules, 233-4
Vericap 1800 check weigher, 184-5

operation, schematic diagram, 185
Viel, manufacturing methods used by, 4

formulation process defined with, 170-3
improved version, 112-13
machines operating on same principles, 112

for paste formulations, 162-3Vigilante weight control system, 177-8 .

‘ viscometer, cohesion, 83-4, 85
viscosity of gelatin, 35-6, 37 _ View 160

5 . . adjustment, 68-9 RM/P_’75 162_3
: _ gel strength related to, 25 View 161

intrinsic, 18, 35 RV_59 ’ 173
tablet filling, 101-3, 153-4, 157

wall, capsule, see shell weight variations, 116
Walsh °aP5“1° filler: 37-3 statistical analysis, 151
water content, see moisture content Z 5000 range, 152.5
water-insoluble drugs, factors affecting bioavailability, 198, design standards, 154..5

_ . 199, 201-2, 303 models available, 152
:: Weighing. 176-85 modifications, 152

l. i Check‘, 173-35 operation, schematic diagram, 156
‘ 1'3Pid: 176-8 powder dosing,»schematic diagram, 156, 157

equipment, 176-85 view, 155
I? I Weight Of Contents , Zanasi capsule sorters, 191-2 ,

v °°mP“t°Tl5ed C0I1tf01. 143 DS/71 capsule selection device, 191, 192
t_:. faCt°f5 afffictinga 170 L/34 empty-capsule preselector, 191-2, 193

: uniformity, 61-2, 240-2 Zanasi dosators, 94-5, 96, 170
V'<11'latl0l'lS weight variation for, 116

for various dosators/machines, 116, 151, 175 zuma machines, 107.9
statistical analysis, 151, 175 , . zuma_Mex 3/7, 103.9

wetting of drugs/contents, 198-9, 200 zumatic A/1, 103.9

 ,_ 

Mylan v. Qualicaps, |PR2017—OO203

QUALICAPS EX. 2001 — 325/326



Mylan v. Qualicaps, IPR2017-00203 
QUALICAPS EX. 2001 - 326/326

A joint publication ofThe Pharmaceutical Society
of Great Britain and the American

Pharmaceutical Association

This book is the first systematic and
comprehensive work on pharmaceutical excipients
in the English language. It is the result ofyears of
work by numerous contributors each with
invaluable expertise in the field.

The contents comprise 145 monographs of the
most commonly used excipients in pharmaceutical
dosage formulation. The technical information on
these excipients was assembled from widely
scattered sources. The properties (size,
distribution, density, sorption, viscosity, etc.) and
functions (compression, flow, etc.) were tested and
reported in a uniform fashion. A steering
committee decided which information required

laboratory testing. Examples include density, bulk
and tap volume, particle size distribution,
moisture sorption and desorption isotherms, and
other properties. In addition the Handbook
documents interactions between excipients (once

believed to be inert) and drug substances, and the
potential problems these activities may create
from the viewpoint of efficacy, safety, and stability
of pharmaceutical preparations.

Each monograph is divided into 20 sections:
Nonproprietary names; Functions; Synonyms;
Chemical names and CAS registry numbers; '
Empirical formula; Structural formula;
Commercial availability in the U.S. and U.K.;
Method of manufacture; Description;

Pharmacopoeial specifications; Typical properties;
Stability and storage conditions ,
Incompatibilities; Safety; Handling precautions;
Regulatory acceptance in the U.S. and the U.K.,
Applications in pharmaceutical formulation or
technology; Related substances; Comments and
specific references. Also included are SEMs of the
excipients described taken at varying
magnifications.

The Handbook ofPharmaceutical Excipients
will serve as an invaluable source of reference for

formulators and quality controllers who need
technical information on the relationship between

the properties ofexcipients and their use in dosage
forms.

0 85369164 9 1986

THE PHARMACEUTICAL PRESS

(Publications division of The Pharmaceutical Society of Great Britain)
1 Lambeth High Street, London SE1 7JN, England

in pharmaceuticals, body fluids and post-
mortem material

2nd edition

Senior consulting editor: A.C. Moffat

The first edition of Clarke’s Isolation and

Identification ofDrugs rapidly gained a reputation
as a practical manual and standard reference
work providing a dependable source of analytical
data for drugs and related substances. Now Clarke
has been completely revised and expanded to take
account of the many developments in analytical
techniques together with the new drugs developed
since the first edition was published.

The work is divided into four main sections:

Part 1. The 18 chapters each describe a
particular analytical technique or allied subject
and are written by well—known experts in the field.

Part 2. This is the main section and

comprises monographs with analytical and
toxicological data for more than 1300 drugs and
related substances. New features of this section are

data on high pressure liquid chromatography and
mass spectrometry; analytical information for
many major metabolites; information on
disposition in the body and pharmacokinetics for
about 700 drugs; and nearly 2500 literature
references within the text. About 700 ultraviolet

spectra and 500 infra—red spectra are reproduced
within the monographs.

Part 3. Contains 66 indexes of analytical data

for chromatography, spectrophotometry, and
mass spectrometry, together with indexes of
molecular weight and melting point.

Part 4. Consists of descriptions of reagents

used in analytical procedures in Parts 1 and 2.
An exhaustive 48 page general index ofnearly

12,500 entries concludes the work.

This book is intended for scientists faced with

the difficult problem of identifying an unknown
drug in a pharamaceutical product, in a sample of
tissue or body fluid from a living patient, or in
post—mortem material. Clarke’s Isolation and
Identification ofDrugs is an essential requirement
for all toxicologists, clinical and analytical
chemists, pathologists and poison information
centres.

0 85369 1665 1986

ISBN Cl-BEBE‘!-lg,’
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