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Foreword

With the 4th Edition of the "Pharmacode Guide", we have included many tips
from our customers, originating directly from the use of the guide.
The Pharmacode was developed specifically to meet requirements in the
pharmaceutical packaging process and has offered invaluable service to
users. The prevention of intermixture is the most critical and important
requirement of pharmaceutical end-packaging.
Pharmacode has become an important tool for putting GMP requirements
into practice.

In spite of the rapid development of automatic identification techniques, and
in particular bar code technology, the Pharmacode has retained its
importance for the industry and has established itself world-wide as the
pharmaceutical industry standard.
Its most important advantages are listed below:

It can mark all relevant secondary and printed primary packaging.

It can be read on all packaging machines, irrespective of model or
year.

The user allocates Pharmacodes independent of external
organizations and regulations.

Within limits, variable dimensions enable a high degree of
flexibility and so meet the various demands of the individual
packaging.

The inherent printing color control, on the basis of the multicolored
code structure which is possible, allows the simultaneous presence
check of the printer’s colors relevant to security and so monitors the
presence of the information stipulated by pharmaceutical legislation.

The guide supports the users in the organization of code allocation, and also
in daily practice, i.e. in operation. It is directed not only at production
managers, operating engineers and packing developers but also at quality
assurance departments and at suppliers, whether it be in packaging or in
machining.
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Over and above this guide, Laetus offers a wide variety of assistance and
ways of offering the user optimal support through its Service department.
This includes

Working out masters code lists

Making master films available

Checking the printer’s colors

Varied accessories to assist in quality control and organization, as
described in Chapter 6.

We hope that you will find this 4th Edition of the Pharmacode Guide a
valuable tool. We would be happy to receive any suggestions for its
improvement.
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1.0 Code dimensions

1.1 General guidelines

In the first chapter the generally valid dimensioning regulation for the
Pharmacode are briefly described. The specifications are generally valid.
In the second chapter additional data is added which should be taken into
consideration, depending on the specific use.

There are two versions of the Pharmacode: a one-track and a two-track
code. There are standard and miniature variations of the one-track Pharma-
code.

Note:
We recommend that the height of the code dimension e1 is chosen as
large as possible as this results in greater guide tolerances.

GENERAL
GUIDELINES

CODE DIMENSIONS
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1.2 Standard one-track Pharmacode

a
1

Width of thin code bar
b

1
Width of thick code bar

c
1

Gap between code bars of the main code
d

1
Gap between the main code and the supplementary code

e
1

Height of code bar
z

1
Width of color bar = Width b

1

STANDARD
ONE-TRACK
PHARMACODE

Standard Minimum Maximum

a1 0,5 mm 0,4 mm       0,7 mm

b1 1,5 mm 1,3 mm 2,5 mm

c1 1,0 mm 0,9 mm 2,5 mm

d1 1,5 mm 1,2 mm 2,5 mm

e1 8,0 mm              application-            application-
                          specific                 specific

z1 1,5 mm 1,3 mm 2,5 mm

 b1/a1 3
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1.3 Miniature one-track Pharmacode

For applications which have restricted space requirements (e.g. small labels,
narrow carton flaps, etc.) we recommend using the Miniature one-track
Pharmacode.

a
2

Width of thin code bar
b

2
Width of thick code bar

c
2

Gap between code bars of the main code
d

2
Gap between the main code and the supplementary code

e
2

Height of code bar
z

2
Width of color bar = Width b

2

MINIATURE
ONE-TRACK
PHARMACODE

Norm Minimum Maximum

a2 0,35 mm 0,3   mm 0,45 mm

b2 1,0   mm 0,9   mm 1,7   mm

c2 0,65 mm 0,55 mm 1,65 mm

d2 1,0   mm 0,8   mm 1,7   mm

e2 6,0   mm applikations- applikations-
spezifisch spezifisch

z2 1,0   mm 0,9   mm 1,7   mm

 b2/a2       3
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1.4 Two-track Pharmacode

a
3

Width of two-track code bar
c

3
Gap between the code bars

e
3

Height of upper code bar
e

4
Height of lower code bar

e
5

Height of long code bar

    4 mm 2-track sensor   6 mm 2-track sensor
  head head

e3 4 mm 6 mm

e4 4 mm 6 mm

e5 8 mm 12 mm

TWO-TRACK
PHARMACODE

Standard Minimum Maximum

a3 1 mm 0,8 mm 2 mm

b3 1 mm 0,8 mm 2 mm
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AIDS

CODE ALLOCATION

GENERAL
GUIDELINES

2.0 Code allocation

2.1 General guidelines

2.1.1 Object of code reading on packaging materials

Coding on packaging materials can be used to detect the mixing of various
packaging materials of the same kind (collapsible boxes, leaflets, etc.).
Missing or bad print, e.g. in multiple or supplementary code printing, can also
be detected.
Coding is the means by which legal security requirements  in the field of
pharmaceutical packaging can be guaranteed. It also helps to reduce
interruptions of the production process.

2.1.2 Aids

A unique code, specific only to the versions of the object in question, is
applied to labels, leaflets, the flaps of collapsible boxes, etc. This code is
allocated in accordance with the "Code list", see section 4.9.2.

The organization of the code allocation is recorded in the appropriate Object
Code Allocation List, see section 4.9.1.

The color comparison table, see section 5.5, is used to check whether any
supplementary code color is legible.

On the various packaging machines code reading devices compare the code
on the packaging materials running past with a stored reference code and
recognize any discrepancies arising, for example, from mixing or from poor
printing.

Questions relating to particular application are dealt with in the Application
Guidelines (chapter 3). Readers who are interested in the details will find
further information in chapters 4 and 5.

The following flow chart illustrates the code allocation procedure:

OBJECT OF
CODE READING
ON PACKAGING
MATERIALS
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PROCEDURE IN
ALLOCATING CODES

2.1.3 Procedure in allocating codes

Code allocation for different packaging materials

Determine how many different packaging materials are present or will be
required in the future.
Packaging materials can be any of the following: collapsible boxes, cut
leaflets, prefolded leaflets, leaflets on reels, brochures, adhesive labels,
wet glue labels, tubes, sealing films, etc.

Determine whether multicolor printing is available and use the color
comparison table to check that the code color(s) can be read. If neces-
sary change the colors or reset the color tolerances and make the
corresponding changes in the code allocation list. If possible only use
colors where important information would be lost if the color were omitted.

Establish the biggest possible code area and follow the guidelines in
section 2.2 to select code combinations and delete these from the code
list. (The ADMINCODE program implements these tasks independently.)

Establish the viewing direction on the packaging material and adhere to it
in the future. (Do not produce side inverted code!)

Check that all the required tolerances, including color tolerances, are
maintained during printing, cutting and packaging processes.
If necessary take special measures and inspect the first print-outs of the
newly coded objects.

End of code allocation
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2.2 Sizing requirements for secondary and primary
packaging materials

2.2.1 Collapsible boxes

We recommend printing the selected code combination on both flaps of
collapsible boxes.

Caution:
Code combinations which may occur as a result of a defective printing
block must not reoccur on other collapsible boxes for the same size. In
other words, the main code combination and the combination produced by
the main and supplementary code must be deleted from the "Master code
list". This is automatically implemented by the ADMINCODE program.

A Total code area A=e
6 
(f + 2 * g

1
)

B Center line
The code area should be printed centrally on the flap.

e
6

Code height
Select a minimum of 7 mm.
With flaps that are higher than 7 mm the code should be printed over
the whole height of the flap.

f Usable code length

g
1

Distanz from edge
The gap of the first and last code bar from the edge of the collapsible
box should be at least 6 mm. If laser scanner are being used, we
recommend that this gap is 7 mm.

SIZING REQUIRE-
MENTS FOR
SECUNDARY AND
PRIMARY PACKAGING
MATERIALS

COLLAPSIBEL BOXES
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Important:
With narrower carton flaps, the code combinations selected must be
smaller.

Collapsible box blank with staggered flaps

Collapsible box blank with symmetrical flaps
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2.2.2 Leaflets

General guidelines:

a) With leaflets made of thin paper, the reverse side of the code area
(including foreign print gap) must be free of print. Moreover,
symmetrical codes must not be used as these can be read through
the paper under certain circumstances, resulting in leaflets which are
printed on one side only not being recognized during double-sided
code reading.

b) A sufficiently large area must be left free on the leaflets for printing
the code.

c) If, for reasons of security, different codes are printed on the front and
reverse, the stack of leaflets may not be turned over from front to
reverse or vice versa. This does, however, allow a check of the two
sides to be made (check that front and reverse are not printed with
the same text).

Below are a few practical tips relating to print and cut tolerances, as well as
the guide tolerances of current leaflet folding machines.

p Reserve area = code area + 2x extraneous print gap

Direction
of movement

LEAFLETS
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f Usable code area
This should be as large as the maximum code area size
required for the leaflets.
The code selected for the leaflet in question should then be
placed in the center of this free space.

e
1

Code height
Due to the generally high cut and guide tolerances, the code
height for leaflets should be at least 8 mm.

Note:
Larger code heights allow extended tolerances.

h
1

Distance from leading edge
75 mm gap (only for below table reading using Prisma).
25 mm gap – for code reading through window in brass deflector
of a GUK folding machine.
This dimension applies to the gap between the leading edge of
the print on the leaflet and the start of the code area.

If the leaflet is also to be processed laterally to the print direction
shown here, the code print should also be arranged for the new
direction of movement.

The indicated distance from the leading edge enables a simple
switch-over when the product is changed as well as a problem-
free installation of the sensor head underneath the pick-up table.

g
2

Foreign print gap
The gap between the sides of the code area and the foreign print
should be 10 mm.

C Double code
If the same code is used for both sides, the code on the front
side should be repeated on the back side in such a way that the
code appears in the same position when the sheet is turned
over. It should be noted here that it is not possible to make any
side-specific check.

D Start or end bar (optional, but they improve security)
This additional bar serves to mark a clear delineation between
the code area and any other printing of the edges of the paper
(whether angular or curved). Any error recognition triggered by a
product edge which is not straight is blocked by the start bar
and cancelled out.
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2.2.3 Prefolded leaflets

With prefolded leaflets, ensure that the code is on the upper side when the
leaflet is folded and that the foreign print gaps are adhered to. In other
words, the folded width of the leaflet must be greater than "p".

p Reserve area
= Code area + 2x extraneous print gap

f Usable code area
The code selected for the leaflet in question should be printed in
the center of the folded leaflet.

e
8

Code height
Due to the generally high cut and guide tolerances, the code
height for leaflets should be at least 8 mm.

g
2

Foreign print gap
The gap between the sides of the code area and the foreign
print should be 10 mm.

D Start or end bar (optional, but they improve security)
This additional bar serves to mark a clear delineation between
the code area and any other  printing or the edges of the paper
(angular or curved). Any error recognition triggered by a product
edge which is not straight is blocked by the start bar and
cancelled out.

Note:
Larger code heights allow extended tolerances.

PREFOLDED
LEAFLETS
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2.2.4 Labels, cut

Caution:
Even code combinations which may occur as a result of a defective
printing block must not reoccur on other labels of the same size.

Practical tips

relating to print and cut tolerances as well as guide tolerances of current wet
labelling machines.

e
9

Code height
The code height should be set at a minimum of 5 mm.
When using an OR operation with 2 sensor heads, the code
height can be reduced to a minimum of 3 mm. (This requires
two separate code evaluations!)

f Usable code area

p Reserve area
Length = Code area + 2x foreign print gap

g
4

Foreign print gap
The gap between the first or last code bar and the extraneous
print or the edges of the paper or the start or end bar "D" should
be a minimum of 6 mm.

LABELS, CUT
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D Start or end bar (optional, but they improve security)
This additional bar serves to mark a clear delineation between
the code area and any other printing or the edges of the paper
(angular or curved). Any error recognition triggered by a product
edge which is not straight is blocked by the start bar and
cancelled out.

Note:
In order to achieve a suitable positioning of the code area, the relevant
labelling machines and their proposed locations should be studied.
Generally the label is read on the adhesive section, the leading edge of
which begins at the same position, even with labels of different sizes. To
prevent distortion in reading time the code area should always be at the
same distance from the leading edge. The code area can vary upwards
independently of this.

2.2.5 Adhesive labels

a) Using the same printing block with which the main text of the
label is printed, a unique main code combination, for this style
of label only, should also be printed on the labels. Additional
printing using a second or third block (generally color) should
extend the code with supplementary code symbols to ensure
that there is no repetition.

b) The code area can be located equally well at positions other
than those indicated below.
With long labels, the application of the code area, for instance in
the type shown below, enables sensing of the last label on the
dispenser edge of the labelling machine. This enables the simple
tracing of faulty labels and the automatic rejection on the
labelling machine of any objects labelled with these.

c) With transparent labels on clear carrier material, ensure that
there is a white background where the label is read!

ADHESIVE LABELS
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e
10

Code height
The code height should be a minimum of 5 mm. When an OR
operation with 2 sensor heads is used, the code height can be
reduced to a minimum of 3 mm. (This requires two separate
code evaluations!)

f Usable code area

p Reserve area = Code area + 2x Extraneous print gap

g
4

Extraneous print gap
The gap between the first or the last bar and the start or
end bar = min. 6 mm.

D Start or end bar (optional, but they improve security)
This additional bar serves to mark a clear delineation between
the code area and any other printing or the edges of the paper
(angular or curved). Any error recognition triggered by a product
edge which is not straight is blocked by the start bar and
cancelled out.



21

2.2.6 Tubes, Code reading in the turning station

For code reading on tubes with simultaneous alignment in the turning station
it is necessary that the alignment station has minimum rotation of 1.5 turns –
only if alignment is made immediately after the code reading. This is only
possible if the code appears as indicated! If the positioning of the code is
wrong or deviates, a minimum of 2.5 turns are required as well as a follow-
up control.
With strongly reflective surfaces and/or imprecise tube guiding, we
recommend using an OP-operated reading with two scanner heads (requires
two separate code evaluations!).

F Print mark
The print mark is provided in the case of print mark control
device being used.

I Print mark width
min. 2 mm

m Print mark height
min. 6 mm

TUBES, CODE
READING IN THE
TURNING STATION
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f Usable code area
¼ of the tube circumference minus k (= 4 mm). If over ¼ of
the circumference of the tube is used for printing the code, then
part of the code might still be visible on the reverse side or it will
not be possibel to place the code optimally and a follow-up
control will be required.

E Direction of tube rotation
An assumed direction of rotation of the alignment station is
shown here. If the direction of rotation is opposite to that shown
here, the code is to be arranged as mirror image to the left.

n Free, unpainted edge
min. 2 mm

k Distance from center
Distance between center line and first code bar
k = 4 mm

G One-track Pharmacode

e
1

Code height
min. 6 mm
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2.2.7 Tubes, code reading (when flat)

T Direction of transport

o Gap between buckle edge and outer edge of code bar
= min. 6 mm

G One-track Pharmacode

e
12

Code bar height
Min. 6 mm

b
1

Width of thick code bar

TUBES,
CODE READING
(WHEN FLAT)
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2.2.8  Films

Application

To identify incorrect or missing print on films as well as to detect the failure
of a single printing block, a code is applied to the film. However, to check for
print interruptions it is necessary that the printing takes place machine
synchronously, i.e. exactly one code is printed and moved for each machine
cycle.
If this is not possible, a print mark must be provided in the same position as
the coding.
When positioning the code, it is important to observe a general cutting edge
tolerance of 3 mm.
With highly glossy films we recommend using a so-called covering film
mirror. We strongly advise against reading the code from films that are not
smooth, as reflections from the buckle edges can lead to incorrect
information!

e
13

Code height
12 mm

g
5

Foreign print gap
10 mm, with free-running reading without machine cycle. The
entire zone between the individual codes must  remain free.

r
1

Distance from edge
5 mm

FILMS
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2.2.9 Cylindrical objects in the turning station
(printed or labelled)

Minimum prescribed frequency of rotation = 1.5 rotations.

We recommend that the code is printed on both sides, if possible, observing
a gap of 8 mm between the last and first code bar.

One-track Pharmacode

e
14

Code height
7 mm

r
2

Distance from lower edge
8 mm

CYLINDRICAL
OBJECTS IN THE
TURNING STATION
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2.2.10 Cylindrical objects without alignment

When checking cylindrical objects where no turning station is available, a
vertical code can be imitated by printing on rings which correspond in width
to the dimensions of the standard code. Depending on the transport position
of the object, the check then takes place using a code camera or a laser
scanner or a single beam sensor head. The gap between the end of one
code bar and the start of the next should be kept as small as possible (max.
4 mm). The rings must not overlap in such a way that printing inaccuracies
would affect the width of the rings or the gaps.

g
6

Foreign print gap
h = 8 mm

r
4

Distance from edge
r = 8 mm

CYLINDRICAL
OBJECTS WITHOUT
ALIGNMENT
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CODE CAMERA

APPLICATION
GUIDELINES

3.0 Application guide lines

The practical possibilities in applying the Pharmacode depend, of course, on
the reading device selected.
The standard specifications are based on the functioning of a reading head
which emits a direct light beam.
In addition, Pharmacodes can be read using line cameras or laser scanners.
As described below, the functionality may be extended but also restricted,
depending on the technology used.

3.1 Code camera

The recording time of code cameras is extremely short, which means that it
is possible to record both stationary and fast-moving coding. Because the
code camera records the code as a whole, orientation in machine or traverse
direction is possible.
The optical System of the code camera causes a restriction in the selection
of the coding. The maximum length of code that can be evaluated depends
on the type of code camera and can be found on the data sheet.
Otherwise the dimension regulations in 1.2 apply.

Max. reading
window 36 mm
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3.2 Laser scanner

Laser scanners have a moveable light beam so that, as with the code
camera, stationary or moving coding can be read in machine or traverse
direction. Laetus supplies a range of laser scanners of the MS and IMLS
models. The selection of sensing distance, reading window or reading speed
can be made by using special print characters or technical instructions.

The essential difference between reading Pharmacodes using laser scanners
or reading them using single-beam reading heads and code cameras is the
monochromatic light source and the decoding procedure. The following
restrictions apply:

Code reading is only possible if there is sufficient contrast between the
background and the code bars, e.g. black or dark colors on white back-
ground. Red cannot be read with a laser scanner!
Additional requirements have to be taken from the respective laser scanner
handbook.

Depth of field

Scanner

Distance
from focus

Scan line
Width of scan

LASER SCANNER
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UV-CODING3.3 UV coding

Pharmacodes can also be printed "invisibly". Instead of a color visible to the
human eye, a transparent printing fluid enhanced with luminiphors is used.
The following conditions must be met to guarantee a perfect reading:

Minimum degree of luminescence of code bars > 8 on Laetus
white scale.

Minimum contrast of code bars to background luminescence > 2 on
Laetus white scale. (Max. value for background = 8)

No other printing in the coding area.

Luminescence values:

srabedoC 8 9 01 11 21

dnuorkcaB
)seulavtsehgih( 6 7 8 8 8

The Laetus UV Code camera (for data see Argus 4 System information)
reads UV coding under the same conditions as the Code camera 512.
Because of the special optical system, the total usable length of the UV
Pharmacode is reduced to 15 mm. As a result the number of possible code
combinations is limited (see section 4.2).
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3.4 Guidelines for printing companies

Suppliers of the pharmaceuticals industry install the relevant systems to
meet the special requirements of this client group.
This means that packaging materials for various companies can be
manufactured or processed by one printing company. For the printing
company the Pharmacode is not a unique means of identification since
identical code combinations may occur.
In principle the Pharmacode can be used as a means of identifying
packaging materials at the printer's. If the code is allocated by the
pharmaceutical company, the printer must take special care to ensure that
different packaging materials with identical codes are not mixed.
The collapsible box code has been specifically developed to meet the
requirements of collapsible box manufacturers. It is usually located on the
adhesive flap and is therefore no longer visible once the collapsible box has
been completed. The structure of the collapsible box code is similar to that of
the Pharmacode.

Dimensioning regulations of the collapsible box code

GUIDELINES FOR
PRINTING
COMPANIES
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4.0 Practical guidelines, code list

4.1 Number of possible code combinations

The one-track or two-track Pharmacode is not a purely binary or tertiary
code. There is no neutral element in the addition (zero) as there would be
with complete numerical system. For this reason, the possible combinations
are dependent on the number of digits according to the following formula:

One-track code Two-track code

n

1 2 + 0 = 2 3 + 0 = 3

2 4 + 2 = 6 9 + 3 = 12

3 8 + 6 = 14 27 + 12 = 39

4 16 + 14 = 30 81 + 39 = 120

5 32 + 30 = 62 243 + 120 = 363

6 64 + 62 = 126 729 + 363 = 1092

7 128 + 126 = 254 2187 + 1092 = 3279

8 256 + 254 = 510 6561 + 3279 = 9840

9 512 + 510 = 1022 19683 + 9840 = 29523

10 1024 + 1022 = 2046 59049 + 29523 = 88572

11 2048 + 2046 = 4094 177147 + 88572 = 265719

12 4096 + 4094 = 8190 531441 + 265719 = 797160

13 8192 + 8190 = 16382 1594323 + 797160 = 2391483

14 16384 + 16382 = 32766 4782969 + 2391483 = 7174452

15 32768 + 32766 = 65534 14348907 + 7174452 = 21523359

16 65536 + 65534 = 131070 43046721 + 21523359 = 64570080

PRACTICAL
GUIDELINES,
CODE LIST

NUMBER OF
POSSIBLE CODE
COMBINATIONS

K n

n

n

=
=

∑2
1

K n

n

n

=
=

∑3
1
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4.2 Space requirements

Exact complicance with the standard dimensions for the Pharmacode is
essential for the following calculation of the possible number of code
combinations relating to a specific space. Empty spaces in front of and after
the coding are not taken into consideration.
The space requirements for a specific coding are calculated by adding up all
of the bar widths and the gaps.

aerarabedoC ≤≤≤≤≤ B )yranib(edockcart-enO edockcart-oT
)yraitret(

mmniB forebmuN
srabedoc

hctihwfo
kciht.xam srebmunedoC

5 3 1 93

7 4 2 021

9 *5 2 363

11 *6 3 2901

31 *7 3 9723

51 *8 4 0489

71 *9 4 32592

91 *01 5 27588

12 *11 5 917562

*) If the number of code bars is reduced by 1, the corresponding number of
thick code bars can be increased by 1.

Example: B = 11 mm table = 6/3
or 5/4

i. e. with only 5 code bars, 4 may be thick for B < 11 mm

4 x 1.5 + 0.5 + 4 x 1.0 = 10.5 mm

SPACE
REQUIREMENTS
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4.3 Converting a one-track Pharmacode into a decimal
number

When determining the positions with the highest or lowest value, the machine
direction of the code should be taken into account (see section 4.6).

The value of the thick bars and thin bars can be seen in the following table:
nihT
srab

86723
48361

2918
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8402
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P
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A DECIMAL NUMBER
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DEVELOPING A
ONE-TRACK
PHARMACODE

Example of application

4.4 Developing a one-track Pharmacode

To create a one-track Pharmacode from a numerical value "Z" the following
flow chart should be used:

No
Z = 0 ?

NoYes

Yes

Z

Yes

No

Z even?

set lowest
value position

set lowest
value position

Z = 0 ?

End

Z = (Z  2) 
2

Z = (Z  ) 1
2
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4.5 Converting a two-track Pharmacode into a decimal
number

When determining the position with the highest or lowest value, the machine
direction of the code should be taken into account (see section 4.6).

The value of the bars can be seen in the following table:

.so
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61
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41
31

21
11

01
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70984341
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1
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4.6 Machine direction and display

4.6.1 Machine direction, left or right

Pharmacodes do not have any special characters which determine the
beginning or end of a code. The evaluation of a Pharmacode is thus
dependent on the machine direction.

All illustrations in this manual correspond to a left machine direction, i.e. the
position with he highest value is always on the left, as in a decimal number
system.
Reading always takes place from the highest value to the lowest, i.e. the
code bar which is read first is always that with the highest value, while the
code bar read last has the lowest value.

As most machines run to the right, this should be taken into account in the
design of the packaging materials (the result will appear as in the illustration
"machine direction right").

4.6.2 Traverse and rotated reading

If code carriers can be aligned in various ways, the Pharmacode uses the
primary printing for orientation.
If, for reasons of space, the Pharmacode has been aligned at right angels to
the text, the following rules apply:

Align the text so that it can be read from left to right.

From the starting point of the standard positioning (highest value at 9
o'clock) rotate the code 90° in an anticlockwise direction.

The highest value is now at the bottom (or 6 o'clock).

TRAVERSE AND
ROTATED READING

MACHINE DIRECTION
AND DISPLAY

MACHINE DIRECTION,
LEFT OR RIGHT

rightleft Machine direction

Decimal value25 20
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4.6.3 Inverse reading

As machine processes vary, a Pharmacode can, under certain conditions, be
read in the reverse direction, i.e. the code is read mirrored. This is known as
inverse reading. When the code is entered as a decimal value, an incorrect
reading will inevitably result.
The ARGUS operating menu allows you to invert the reading direction
electronically. If this function is activated (see ARGUS operating
instructions), a correct reading will take place with the correct decimal entry,
in spite of the inverted machine direction.

INVERSE READING
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4.7 Display on ARGUS 4/6

ARGUS 4/6 code readers have one graphical, one analogous and one decimal
display for the code. The various representations are obtained as follows:

DISPLAY ON
ARGUS 4/6
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TESTING AND
ADJUSTMENT CODE

��� ��� ������

4.8 Testing and adjustment code

Laetus provides a specially developed Pharma testing code for calibrating an
ARGUS device. This contains all permitted tolerances and thus enables the
optimum setting of the IV board.

Codes exposed on photo film are precise to within +/- 50 µ and can be
obtained from Laetus under order no. 65 8 62 9000.

4.9 Code allocation list

The code allocation list serves as a form for the handwritten, uniform and
comprehensive allocation of the diverse codes.
Section 4.9.1 shows an example. In 7.0 you will find a detachable form. This
enables you to make duplicates of the above-mentioned code allocation list.
For automatic code allocation, tested under all security aspects, the code
administration software ADMINCODE can be obtained from Laetus under
order no. 65 8 67 0004 (see section 6.8).

CODE ALLOCATION
LIST
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4.9.1 Application exampleAPPLICATION
EXAMPLE
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CODE LIST FOR
ONE-TRACK
PHARMECODE

4.9.2 Code list for one-track Pharmecode

One page is shown below as an example. Programs for generating complete
lists of all code combinations can be sent on request (see section 6.5).

For reasons of legibility, coding that is only one bar wide
should never be used!
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5.0 Code colors

5.1 Guidelines for color comparison tables

A great advantage of the Pharmacode lies in the possibility of inherent print
color control of security-relevant data. Through the structuring of the bar
code in bars of different colors, the completeness of the indispensable
printing colors and thus the presence of the appropriate printing block can be
checked.
The following color comparison list is intended to simplify the assessment of
the readability of certain colors envisaged for printing. It is based on the 1990
edition of the "PANTONE Matching System" color chart.

The colors printed and numbered in the color chart from standard-basic
colors I - process colors II (c. 750 variations) were measured using an
ARGUS code reader standard sensor head; double-folded brilliant white thick
typing paper is used as contrasting base. The double layers of the paper
more or less correspond to the opacity of brilliant white collapsible box
surfaces or stacks of leaflets.

The standard sensor head emits a voltage when a specific color is displayed.
The differential voltage between the shade being evaluated and the known
value of standard white as the background is used by the code reading
device.

In many cases it is sufficient when testing packaging materials to find the
corresponding shade in the color chart, determine whether the white of the
background (on which the code is ultimately to be printed) standard white
leaflet, and then check in the list whether this color has been assessed as
legible.

Because of the translucence of leaflets which are to be read separately, a
distinct reduction in the differential voltage occurs in leaflet coding. Please
take this into account when allocating colors to leaflets.

Reductions in contrast can also occur as a result of using recycled paper or
other dark papers or material, or on account of moisture on wet adhesive
labels, and must be taken into consideration accordingly.

CODE COLORS

GUIDELINES FOR
COLOR COMPARISON
TABLES
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5.2 Guidelines for the dimensions of multicolored coding

In order to maintain the minimum gap of 0.9 mm between the code bars, we
recommend increasing the gap between the bars printed in the basic colors
(mostly black) and the following colored bars.

5.3 Establishing color contrast with background colors

The effective contrast results from the difference between the measured
value of the code bar in question and the background color. This value must
always exceed 1.1 V.

To retain code bar color 211 C, the background would have to be changed
from color 338 C to white.

GUIDELINES FOR
THE DIMENSIONS
OF MULTICOLORED
CODING

ESTABLISHING
COLOR CONTRAST
WITH BACKGROUND
COLORS

1.5 mm

1.5 mm0.5 mm

1.0 mm

When colored code bars are used,
the gap is increased to 1.5 mm
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EVALUATION
OF COLORS

COLOR
COMPARISON
TABLE SHOWING
READABILITY OF
CODE COLORS

5.4 Evaluation of colors

The client can also evaluate an equivalent color list. The following conditions
must be observed:

The code reading sensor head should be aligned at the specified
distance at an angle of 20 degrees to the test object. The sensor
head should be set electrically in such a way that a comparison of
brilliant white and deep matt black paper produces a differential
voltage of 2.5 V at the analogous outputs of the sensor head (track A
or track B against ground).

The differential voltage of the colors to be measured is determined by
subtracting the measured voltage value from the value measured
with standard white.

The measurement must be made on a color sample which is larger
than the light spot scanned by the sensor head; in other words, larger
than 1 mm x 2 mm.

Laetus offers an easy-to-use measuring instrument with a standard
sensor head for creating color comparison lists for in-house color
palettes (see section 6.1)

5.5 Color comparison table showing readability of code
colors

The table was created using the PANTONE color chart and standard white
paper (double). The COSA sensor head was used as a reading sensor.
Boxes highlighted in gray indicate preferred colors. The minimum differential
voltage for a permitted reading must be greater than 1.1 volts.
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BCDEFGHIJIE

KLMMNENOFLDJG

PIJFDQNGLOG

PIJFR

BCDEFGHIJIE

KLMMNENOFLDJG

PIJFDQNGLOG

PIJFR

UVWWXYZ[ZZZZZZZZZ \]\\ ^^_Z[ZZZZZZZZZZZZ \]^\

UVWWXYZ\^`Z[ZZZZZ \]\\ ^^aZ[ZZZZZZZZZZZZ \]`\

bcdefVZ\`^Z[ZZZZZ ^]g\ ^^hZ[ZZZZZZZZZZZZ ^]g\

idcjZkVlZ[ZZZZZZZ ^]h\ ^^mZ[ZZZZZZZZZZZZ ^]h\

kVlZ\g`Z[ZZZZZZZZ ^]n\ ^^nZ[ZZZZZZZZZZZZ STUV

kopqeVZkVlZ[ZZZZZ STWV ^`\Z[ZZZZZZZZZZZZ \]\\

krXldjqeVZkVlZ[ZZ STVV ^`\_Z[ZZZZZZZZZZZ \]\\

soctWVZ[ZZZZZZZZZ STWV ^`^Z[ZZZZZZZZZZZZ \]\\

uqXWVvZ[ZZZZZZZZZ STXV ^`^_Z[ZZZZZZZZZZZ \]\\

wWoVZ\h`Z[ZZZZZZZ STYV ^``Z[ZZZZZZZZZZZZ \]^\

kVxWVyZwWoVZ[ZZZZ STYV ^``_Z[ZZZZZZZZZZZ \]`\

scXzV{{ZwWoVZ[ZZZ STXV ^`gZ[ZZZZZZZZZZZZ \]g\

|cVVeZ[ZZZZZZZZZZ STSV ^`g_Z[ZZZZZZZZZZZ \]}\

wWdz~Z[ZZZZZZZZZZ STXV ^`}Z[ZZZZZZZZZZZZ \]n\

scXzV{{ZUVWWXYZ[Z \]\\ ^`}_Z[ZZZZZZZZZZZ ^]g\

scXzV{{Z�dfVevdZ[ STSV ^`_Z[ZZZZZZZZZZZZ ^]_\

scXzV{{Z[�deZ[ZZZ STUV ^`__Z[ZZZZZZZZZZZ ^]h\

scXzV{{ZwWdz~Z[ZZ STXV ^`aZ[ZZZZZZZZZZZZ ^]h\

^\\Z[ZZZZZZZZZZZZ \]\\ ^`a_Z[ZZZZZZZZZZZ STVV

^\^Z[ZZZZZZZZZZZZ \]\\ ^`hZ[ZZZZZZZZZZZZ \]g\

^\`Z[ZZZZZZZZZZZZ \]\\ ^`mZ[ZZZZZZZZZZZZ \]}\

UVWWXYZ[ZZZZZZZZZ \]\\ ^`nZ[ZZZZZZZZZZZZ \]h\

^\gZ[ZZZZZZZZZZZZ ^]`\ ^g\Z[ZZZZZZZZZZZZ ^]^\

^\}Z[ZZZZZZZZZZZZ ^]_\ ^g^Z[ZZZZZZZZZZZZ ^]a\

^\_Z[ZZZZZZZZZZZZ STVV ^g`Z[ZZZZZZZZZZZZ ^]h\

^\aZ[ZZZZZZZZZZZZ \]\\ ^ggZ[ZZZZZZZZZZZZ STSV

^\hZ[ZZZZZZZZZZZZ \]\\ ^g}Z[ZZZZZZZZZZZZ \]^\

^\mZ[ZZZZZZZZZZZZ \]\\ ^g}_Z[ZZZZZZZZZZZ \]^\

^\nZ[ZZZZZZZZZZZZ \]^\ ^g_Z[ZZZZZZZZZZZZ \]g\

^^\Z[ZZZZZZZZZZZZ \]n\ ^g__Z[ZZZZZZZZZZZ \]`\

^^^Z[ZZZZZZZZZZZZ ^]_\ ^gaZ[ZZZZZZZZZZZZ \]}\

^^`Z[ZZZZZZZZZZZZ ^]m\ ^ga_Z[ZZZZZZZZZZZ \]}\

^^gZ[ZZZZZZZZZZZZ \]\\ ^ghZ[ZZZZZZZZZZZZ \]a\

^^}Z[ZZZZZZZZZZZZ \]\\ ^gh_Z[ZZZZZZZZZZZ \]m\
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KLMMNENOFLDJG

PIJFDQNGLOG
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BCDEFGHIJIE

KLMMNENOFLDJG

PIJFDQNGLOG

PIJFR

^gmZ[ZZZZZZZZZZZZ ^]`\ ^a^Z[ZZZZZZZZZZZZ STZV

^gm_Z[ZZZZZZZZZZZ ^]}\ ^a^_Z[ZZZZZZZZZZZ STSV

^gnZ[ZZZZZZZZZZZZ ^]h\ ^a`Z[ZZZZZZZZZZZZ \]`\

^gn_Z[ZZZZZZZZZZZ ^]n\ ^a`_Z[ZZZZZZZZZZZ \]a\

^}\Z[ZZZZZZZZZZZZ STUV ^agZ[ZZZZZZZZZZZZ \]h\

^}\_Z[ZZZZZZZZZZZ STWV ^ag_Z[ZZZZZZZZZZZ \]m\

^}^Z[ZZZZZZZZZZZZ \]h\ ^a}Z[ZZZZZZZZZZZZ \]n\

^}`Z[ZZZZZZZZZZZZ ^]\\ ^a}_Z[ZZZZZZZZZZZ ^]^\

^}gZ[ZZZZZZZZZZZZ ^]^\ ^a_Z[ZZZZZZZZZZZZ ^]g\

^}}Z[ZZZZZZZZZZZZ ^]a\ ^a__Z[ZZZZZZZZZZZ ^]}\

^}_Z[ZZZZZZZZZZZZ ^]m\ ^aaZ[ZZZZZZZZZZZZ ^]a\

^}aZ[ZZZZZZZZZZZZ STUV ^aa_Z[ZZZZZZZZZZZ ^]a\

^}hZ[ZZZZZZZZZZZZ STSV ^ahZ[ZZZZZZZZZZZZ ^]m\

^}mZ[ZZZZZZZZZZZZ \]`\ ^ah_Z[ZZZZZZZZZZZ STVV

^}m_Z[ZZZZZZZZZZZ \]^\ ^amZ[ZZZZZZZZZZZZ STWV

^}nZ[ZZZZZZZZZZZZ \]g\ ^am_Z[ZZZZZZZZZZZ STSV

^}n_Z[ZZZZZZZZZZZ \]}\ ^anZ[ZZZZZZZZZZZZ \]}\

^_\Z[ZZZZZZZZZZZZ \]h\ ^h\Z[ZZZZZZZZZZZZ \]m\

^_\_Z[ZZZZZZZZZZZ \]h\ ^h^Z[ZZZZZZZZZZZZ ^]`\

^_^Z[ZZZZZZZZZZZZ ^]^\ ^h`Z[ZZZZZZZZZZZZ ^]_\

bcdefVZ\`^Z[ZZZZZ ^]g\ ^hgZ[ZZZZZZZZZZZZ ^]h\

^_`Z[ZZZZZZZZZZZZ ^]g\ ^h}Z[ZZZZZZZZZZZZ STSV

^_`_Z[ZZZZZZZZZZZ ^]h\ ^h_Z[ZZZZZZZZZZZZ STWV

^_gZ[ZZZZZZZZZZZZ ^]h\ ^haZ[ZZZZZZZZZZZZ \]}\

^_g_Z[ZZZZZZZZZZZ STVV ^ha_Z[ZZZZZZZZZZZ \]m\

^_}Z[ZZZZZZZZZZZZ STVV ^hahZ[ZZZZZZZZZZZ \]h\

^_}_Z[ZZZZZZZZZZZ STZV ^hhZ[ZZZZZZZZZZZZ \]n\

^__Z[ZZZZZZZZZZZZ \]}\ ^hh_Z[ZZZZZZZZZZZ ^]^\

^___Z[ZZZZZZZZZZZ \]g\ ^hhhZ[ZZZZZZZZZZZ ^]_\

^_aZ[ZZZZZZZZZZZZ \]h\ ^hmZ[ZZZZZZZZZZZZ ^]`\

^_a_Z[ZZZZZZZZZZZ \]_\ ^hm_Z[ZZZZZZZZZZZ ^]_\

^_hZ[ZZZZZZZZZZZZ ^]g\ ^hmhZ[ZZZZZZZZZZZ ^]m\

^_h_Z[ZZZZZZZZZZZ \]n\ idcjZkVlZ[ZZZZZZZ ^]h\

^_mZ[ZZZZZZZZZZZZ ^]m\ ^hmmZ[ZZZZZZZZZZZ ^]m\

^_m_Z[ZZZZZZZZZZZ ^]`\ kVlZ\g`Z[ZZZZZZZZ ^]n\

^_nZ[ZZZZZZZZZZZZ STVV ^hnZ[ZZZZZZZZZZZZ ^]h\

^_n_Z[ZZZZZZZZZZZ ^]a\ ^hn_Z[ZZZZZZZZZZZ STVV

^a\Z[ZZZZZZZZZZZZ STSV ^hnhZ[ZZZZZZZZZZZ STUV

^a\_Z[ZZZZZZZZZZZ STVV ^m\Z[ZZZZZZZZZZZZ ^]m\
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BCDEFGHIJIE

KLMMNENOFLDJG

PIJFDQNGLOG

PIJFR

^m\_Z[ZZZZZZZZZZZ STUV `\nZ[ZZZZZZZZZZZZ STZV

^m\hZ[ZZZZZZZZZZZ STWV `^\Z[ZZZZZZZZZZZZ ^]\\

^m^Z[ZZZZZZZZZZZZ STSV `^^Z[ZZZZZZZZZZZZ ^]g\

^m^_Z[ZZZZZZZZZZZ STWV `^`Z[ZZZZZZZZZZZZ ^]h\

^m^hZ[ZZZZZZZZZZZ STZV `^gZ[ZZZZZZZZZZZZ STVV

^m`Z[ZZZZZZZZZZZZ \]_\ `^}Z[ZZZZZZZZZZZZ STSV

^mgZ[ZZZZZZZZZZZZ ^]`\ `^_Z[ZZZZZZZZZZZZ STWV

^m}Z[ZZZZZZZZZZZZ ^]a\ `^aZ[ZZZZZZZZZZZZ STZV

^m_Z[ZZZZZZZZZZZZ STVV `^hZ[ZZZZZZZZZZZZ \]n\

^maZ[ZZZZZZZZZZZZ STUV `^mZ[ZZZZZZZZZZZZ ^]h\

^mhZ[ZZZZZZZZZZZZ STSV `^nZ[ZZZZZZZZZZZZ STUV

^mmZ[ZZZZZZZZZZZZ STWV kopqeVZkVlZ[ZZZZZ STWV

^mnZ[ZZZZZZZZZZZZ \]n\ ``\Z[ZZZZZZZZZZZZ STZV

^mn_Z[ZZZZZZZZZZZ \]h\ ``^Z[ZZZZZZZZZZZZ STZV

^n\Z[ZZZZZZZZZZZZ ^]}\ ```Z[ZZZZZZZZZZZZ STXV

^n\_Z[ZZZZZZZZZZZ ^]`\ ``gZ[ZZZZZZZZZZZZ ^]g\

^n^Z[ZZZZZZZZZZZZ ^]m\ ``}Z[ZZZZZZZZZZZZ ^]h\

^n^_Z[ZZZZZZZZZZZ ^]m\ ``_Z[ZZZZZZZZZZZZ STVV

^n`Z[ZZZZZZZZZZZZ STUV ``aZ[ZZZZZZZZZZZZ STSV

^n`_Z[ZZZZZZZZZZZ STUV ``hZ[ZZZZZZZZZZZZ STZV

^ngZ[ZZZZZZZZZZZZ STSV ``mZ[ZZZZZZZZZZZZ STZV

^ng_Z[ZZZZZZZZZZZ STWV ``nZ[ZZZZZZZZZZZZ STZV

^n}Z[ZZZZZZZZZZZZ STWV `g\Z[ZZZZZZZZZZZZ \]m\

^n}_Z[ZZZZZZZZZZZ STWV `g^Z[ZZZZZZZZZZZZ ^]_\

^n_Z[ZZZZZZZZZZZZ STWV `g`Z[ZZZZZZZZZZZZ ^]h\

^n__Z[ZZZZZZZZZZZ STWV krXldjqeVZkVlZ[ZZ STVV

^naZ[ZZZZZZZZZZZZ \]m\ `ggZ[ZZZZZZZZZZZZ STSV

^nhZ[ZZZZZZZZZZZZ ^]g\ `g}Z[ZZZZZZZZZZZZ STWV

^nmZ[ZZZZZZZZZZZZ ^]n\ `g_Z[ZZZZZZZZZZZZ STWV

^nnZ[ZZZZZZZZZZZZ STSV `gaZ[ZZZZZZZZZZZZ \]m\

`\\Z[ZZZZZZZZZZZZ STWV `ga_Z[ZZZZZZZZZZZ \]a\

`\^Z[ZZZZZZZZZZZZ STWV `ghZ[ZZZZZZZZZZZZ ^]}\

`\`Z[ZZZZZZZZZZZZ STZV `gh_Z[ZZZZZZZZZZZ ^]h\

`\gZ[ZZZZZZZZZZZZ ^]^\ `gmZ[ZZZZZZZZZZZZ ^]m\

`\}Z[ZZZZZZZZZZZZ ^]a\ `gm_Z[ZZZZZZZZZZZ STUV

`\_Z[ZZZZZZZZZZZZ STVV `gnZ[ZZZZZZZZZZZZ STUV

`\aZ[ZZZZZZZZZZZZ STSV `gn_Z[ZZZZZZZZZZZ STZV

`\hZ[ZZZZZZZZZZZZ STWV `}\Z[ZZZZZZZZZZZZ STSV

`\mZ[ZZZZZZZZZZZZ STZV `}\_Z[ZZZZZZZZZZZ STZV



48

BCDEFGHIJIE

KLMMNENOFLDJG

PIJFDQNGLOG

PIJFR

BCDEFGHIJIE

KLMMNENOFLDJG

PIJFDQNGLOG

PIJFR

`}^Z[ZZZZZZZZZZZZ STWV `a^`Z[ZZZZZZZZZZZ STXV

`}^_Z[ZZZZZZZZZZZ STZV `a^gZ[ZZZZZZZZZZZ STXV

`}`Z[ZZZZZZZZZZZZ STZV `a^hZ[ZZZZZZZZZZZ STXV

`}`_Z[ZZZZZZZZZZZ STZV `a`Z[ZZZZZZZZZZZZ STXV

`}gZ[ZZZZZZZZZZZZ \]m\ `a``Z[ZZZZZZZZZZZ STZV

`}}Z[ZZZZZZZZZZZZ ^]`\ `a`gZ[ZZZZZZZZZZZ STXV

`}_Z[ZZZZZZZZZZZZ ^]_\ `a`hZ[ZZZZZZZZZZZ STXV

`}aZ[ZZZZZZZZZZZZ STSV `agZ[ZZZZZZZZZZZZ \]m\

`}hZ[ZZZZZZZZZZZZ STWV `ag_Z[ZZZZZZZZZZZ ^]`\

`}mZ[ZZZZZZZZZZZZ STZV `a}Z[ZZZZZZZZZZZZ ^]}\

`}nZ[ZZZZZZZZZZZZ STZV `a}_Z[ZZZZZZZZZZZ ^]a\

`_\Z[ZZZZZZZZZZZZ \]h\ `a_Z[ZZZZZZZZZZZZ STSV

`_^Z[ZZZZZZZZZZZZ ^]}\ `a__Z[ZZZZZZZZZZZ STVV

`_`Z[ZZZZZZZZZZZZ ^]n\ `aaZ[ZZZZZZZZZZZZ STXV

soctWVZ[ZZZZZZZZZ STWV `aa_Z[ZZZZZZZZZZZ STSV

`_gZ[ZZZZZZZZZZZZ STWV `ahZ[ZZZZZZZZZZZZ STXV

`_}Z[ZZZZZZZZZZZZ STZV uqXWVvZ[ZZZZZZZZZ STXV

`__Z[ZZZZZZZZZZZZ STZV `amZ[ZZZZZZZZZZZZ STXV

`_aZ[ZZZZZZZZZZZZ \]n\ `am_Z[ZZZZZZZZZZZ STXV

`_a`Z[ZZZZZZZZZZZ ^]g\ `anZ[ZZZZZZZZZZZZ STXV

`_agZ[ZZZZZZZZZZZ ^]_\ `an_Z[ZZZZZZZZZZZ STXV

`_ahZ[ZZZZZZZZZZZ ^]a\ `h\Z[ZZZZZZZZZZZZ ^]g\

`_hZ[ZZZZZZZZZZZZ ^]}\ `h\_Z[ZZZZZZZZZZZ ^]a\

`_h`Z[ZZZZZZZZZZZ ^]m\ `h\aZ[ZZZZZZZZZZZ \]m\

`_hgZ[ZZZZZZZZZZZ ^]n\ `h\hZ[ZZZZZZZZZZZ \]n\

`_hhZ[ZZZZZZZZZZZ STVV `h\mZ[ZZZZZZZZZZZ ^]`\

`_mZ[ZZZZZZZZZZZZ STSV `h^Z[ZZZZZZZZZZZZ ^]m\

`_m`Z[ZZZZZZZZZZZ STWV `h^_Z[ZZZZZZZZZZZ ^]n\

`_mgZ[ZZZZZZZZZZZ STSV `h^aZ[ZZZZZZZZZZZ ^]h\

`_mhZ[ZZZZZZZZZZZ STWV `h^hZ[ZZZZZZZZZZZ ^]}\

`_nZ[ZZZZZZZZZZZZ STXV `h^mZ[ZZZZZZZZZZZ STSV

`_n`Z[ZZZZZZZZZZZ STXV `h`Z[ZZZZZZZZZZZZ STUV

`_ngZ[ZZZZZZZZZZZ STZV `h`_Z[ZZZZZZZZZZZ STWV

`_nhZ[ZZZZZZZZZZZ STXV `h`aZ[ZZZZZZZZZZZ STZV

`a\Z[ZZZZZZZZZZZZ STXV `h`hZ[ZZZZZZZZZZZ STWV

`a\`Z[ZZZZZZZZZZZ STXV `h`mZ[ZZZZZZZZZZZ STXV

`a\gZ[ZZZZZZZZZZZ STXV `hgZ[ZZZZZZZZZZZZ STXV

`a\hZ[ZZZZZZZZZZZ STXV `hg_Z[ZZZZZZZZZZZ STXV

`a^Z[ZZZZZZZZZZZZ STXV `hgaZ[ZZZZZZZZZZZ STXV
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wWoVZ\h`Z[ZZZZZZZ STYV `n}Z[ZZZZZZZZZZZZ STXV

`hgmZ[ZZZZZZZZZZZ STYV `n}_Z[ZZZZZZZZZZZ STXV

`h}Z[ZZZZZZZZZZZZ STYV `n_Z[ZZZZZZZZZZZZ STYV

`h}_Z[ZZZZZZZZZZZ STXV `n__Z[ZZZZZZZZZZZ STYV

`h}aZ[ZZZZZZZZZZZ STXV `naZ[ZZZZZZZZZZZZ STXV

`h}hZ[ZZZZZZZZZZZ STYV `na_Z[ZZZZZZZZZZZ STYV

`h}mZ[ZZZZZZZZZZZ STYV `nhZ[ZZZZZZZZZZZZ ^]g\

`h_Z[ZZZZZZZZZZZZ STYV `nh_Z[ZZZZZZZZZZZ \]n\

`h__Z[ZZZZZZZZZZZ STXV `nmZ[ZZZZZZZZZZZZ ^]n\

`h_aZ[ZZZZZZZZZZZ STXV `nm_Z[ZZZZZZZZZZZ ^]h\

`h_hZ[ZZZZZZZZZZZ STYV `nnZ[ZZZZZZZZZZZZ STSV

`h_mZ[ZZZZZZZZZZZ STYV `nn_Z[ZZZZZZZZZZZ STSV

`haZ[ZZZZZZZZZZZZ STXV g\\Z[ZZZZZZZZZZZZ STXV

`ha_Z[ZZZZZZZZZZZ STXV g\\_Z[ZZZZZZZZZZZ STXV

`haaZ[ZZZZZZZZZZZ STXV g\^Z[ZZZZZZZZZZZZ STYV

`hahZ[ZZZZZZZZZZZ STYV g\^_Z[ZZZZZZZZZZZ STXV

`hamZ[ZZZZZZZZZZZ STYV g\`Z[ZZZZZZZZZZZZ STXV

`hhZ[ZZZZZZZZZZZZ \]m\ g\`_Z[ZZZZZZZZZZZ STXV

`hmZ[ZZZZZZZZZZZZ ^]_\ g\gZ[ZZZZZZZZZZZZ STXV

`hnZ[ZZZZZZZZZZZZ STUV g\g_Z[ZZZZZZZZZZZ STXV

kVxWVyZwWoVZ[ZZZZ STYV g\}Z[ZZZZZZZZZZZZ \]m\

`m\Z[ZZZZZZZZZZZZ STYV g\_Z[ZZZZZZZZZZZZ ^]_\

`m^Z[ZZZZZZZZZZZZ STYV g\aZ[ZZZZZZZZZZZZ ^]n\

`m`Z[ZZZZZZZZZZZZ STYV scXzV{{ZwWoVZ[ZZZ STXV

`mgZ[ZZZZZZZZZZZZ ^]g\ g\hZ[ZZZZZZZZZZZZ STXV

`m}Z[ZZZZZZZZZZZZ ^]m\ g\mZ[ZZZZZZZZZZZZ STXV

`m_Z[ZZZZZZZZZZZZ STZV g\nZ[ZZZZZZZZZZZZ STXV

`maZ[ZZZZZZZZZZZZ STYV g^\Z[ZZZZZZZZZZZZ ^]}\

`mhZ[ZZZZZZZZZZZZ STYV g^\_Z[ZZZZZZZZZZZ ^]^\

`mmZ[ZZZZZZZZZZZZ STYV g^^Z[ZZZZZZZZZZZZ ^]h\

`mnZ[ZZZZZZZZZZZZ STYV g^^_Z[ZZZZZZZZZZZ ^]a\

`n\Z[ZZZZZZZZZZZZ \]h\ g^`Z[ZZZZZZZZZZZZ STSV

`n\_Z[ZZZZZZZZZZZ ^]`\ g^`_Z[ZZZZZZZZZZZ STVV

`n^Z[ZZZZZZZZZZZZ ^]`\ g^gZ[ZZZZZZZZZZZZ STXV

`n^_Z[ZZZZZZZZZZZ ^]m\ g^g_Z[ZZZZZZZZZZZ STZV

`n`Z[ZZZZZZZZZZZZ ^]h\ g^}Z[ZZZZZZZZZZZZ STXV

`n`_Z[ZZZZZZZZZZZ STSV g^}_Z[ZZZZZZZZZZZ STZV

`ngZ[ZZZZZZZZZZZZ STXV g^_Z[ZZZZZZZZZZZZ STXV

`ng_Z[ZZZZZZZZZZZ STXV g^__Z[ZZZZZZZZZZZ STZV
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g^aZ[ZZZZZZZZZZZZ STXV gggZ[ZZZZZZZZZZZZ ^]`\

g^a_Z[ZZZZZZZZZZZ STXV |cVVeZ[ZZZZZZZZZZ STSV

g^hZ[ZZZZZZZZZZZZ \]_\ gg}Z[ZZZZZZZZZZZZ STWV

g^mZ[ZZZZZZZZZZZZ ^]\\ gg_Z[ZZZZZZZZZZZZ STWV

g^nZ[ZZZZZZZZZZZZ ^]a\ ggaZ[ZZZZZZZZZZZZ STZV

g`\Z[ZZZZZZZZZZZZ STZV gghZ[ZZZZZZZZZZZZ ^]\\

g`^Z[ZZZZZZZZZZZZ STZV ggh_Z[ZZZZZZZZZZZ \]h\

g``Z[ZZZZZZZZZZZZ STZV ggmZ[ZZZZZZZZZZZZ ^]}\

g`gZ[ZZZZZZZZZZZZ STZV ggm_Z[ZZZZZZZZZZZ ^]^\

g`}Z[ZZZZZZZZZZZZ \]n\ ggnZ[ZZZZZZZZZZZZ STUV

g`}`Z[ZZZZZZZZZZZ \]n\ ggn_Z[ZZZZZZZZZZZ ^]a\

g`}_Z[ZZZZZZZZZZZ \]m\ g}\Z[ZZZZZZZZZZZZ STWV

g`}mZ[ZZZZZZZZZZZ ^]`\ g}\_Z[ZZZZZZZZZZZ STVV

g`_Z[ZZZZZZZZZZZZ ^]_\ g}^Z[ZZZZZZZZZZZZ STZV

g`_`Z[ZZZZZZZZZZZ ^]g\ g}^_Z[ZZZZZZZZZZZ STSV

g`__Z[ZZZZZZZZZZZ ^]g\ g}`Z[ZZZZZZZZZZZZ STZV

g`_mZ[ZZZZZZZZZZZ ^]h\ g}`_Z[ZZZZZZZZZZZ STWV

g`aZ[ZZZZZZZZZZZZ STVV g}gZ[ZZZZZZZZZZZZ STZV

g`a`Z[ZZZZZZZZZZZ ^]m\ g}g_Z[ZZZZZZZZZZZ STZV

g`a_Z[ZZZZZZZZZZZ ^]h\ g}}Z[ZZZZZZZZZZZZ \]m\

g`amZ[ZZZZZZZZZZZ STVV g}_Z[ZZZZZZZZZZZZ ^]^\

g`hZ[ZZZZZZZZZZZZ STZV g}aZ[ZZZZZZZZZZZZ ^]}\

g`h`Z[ZZZZZZZZZZZ STSV g}hZ[ZZZZZZZZZZZZ STWV

g`h_Z[ZZZZZZZZZZZ STUV g}mZ[ZZZZZZZZZZZZ STWV

g`hmZ[ZZZZZZZZZZZ STWV g}nZ[ZZZZZZZZZZZZ STZV

g`mZ[ZZZZZZZZZZZZ STXV g_\Z[ZZZZZZZZZZZZ STZV

g`m`Z[ZZZZZZZZZZZ STWV g_^Z[ZZZZZZZZZZZZ \]}\

g`m_Z[ZZZZZZZZZZZ STSV g_`Z[ZZZZZZZZZZZZ \]h\

g`mmZ[ZZZZZZZZZZZ STZV g_gZ[ZZZZZZZZZZZZ \]n\

g`nZ[ZZZZZZZZZZZZ STXV g_}Z[ZZZZZZZZZZZZ ^]n\

g`n`Z[ZZZZZZZZZZZ STZV g__Z[ZZZZZZZZZZZZ STUV

g`n_Z[ZZZZZZZZZZZ STSV g_aZ[ZZZZZZZZZZZZ STSV

g`nmZ[ZZZZZZZZZZZ STZV g_hZ[ZZZZZZZZZZZZ STWV

gg\Z[ZZZZZZZZZZZZ STZV g_mZ[ZZZZZZZZZZZZ \]m\

gg\`Z[ZZZZZZZZZZZ STXV g_nZ[ZZZZZZZZZZZZ \]n\

gg\_Z[ZZZZZZZZZZZ STZV ga\Z[ZZZZZZZZZZZZ ^]_\

gg\mZ[ZZZZZZZZZZZ STXV ga^Z[ZZZZZZZZZZZZ ^]n\

gg^Z[ZZZZZZZZZZZZ \]}\ ga`Z[ZZZZZZZZZZZZ STVV

gg`Z[ZZZZZZZZZZZZ \]h\ gagZ[ZZZZZZZZZZZZ STUV
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ga}Z[ZZZZZZZZZZZZ STSV gnmZ[ZZZZZZZZZZZZ ^]`\

ga_Z[ZZZZZZZZZZZZ \]g\ gnm_Z[ZZZZZZZZZZZ ^]a\

gaaZ[ZZZZZZZZZZZZ \]a\ gnnZ[ZZZZZZZZZZZZ ^]a\

gahZ[ZZZZZZZZZZZZ \]n\ gnn_Z[ZZZZZZZZZZZ STUV

gamZ[ZZZZZZZZZZZZ ^]a\ }\\Z[ZZZZZZZZZZZZ \]h\

ganZ[ZZZZZZZZZZZZ ^]m\ }\^Z[ZZZZZZZZZZZZ ^]^\

gh\Z[ZZZZZZZZZZZZ STVV }\`Z[ZZZZZZZZZZZZ ^]_\

gh^Z[ZZZZZZZZZZZZ STSV }\gZ[ZZZZZZZZZZZZ ^]h\

gh`Z[ZZZZZZZZZZZZ \]`\ }\}Z[ZZZZZZZZZZZZ STVV

ghgZ[ZZZZZZZZZZZZ \]`\ }\_Z[ZZZZZZZZZZZZ STSV

gh}Z[ZZZZZZZZZZZZ \]_\ wWdz~Z[ZZZZZZZZZZ STXV

gh_Z[ZZZZZZZZZZZZ \]n\ }\aZ[ZZZZZZZZZZZZ \]n\

ghaZ[ZZZZZZZZZZZZ ^]g\ }\hZ[ZZZZZZZZZZZZ ^]g\

ghhZ[ZZZZZZZZZZZZ ^]h\ }\mZ[ZZZZZZZZZZZZ ^]_\

ghmZ[ZZZZZZZZZZZZ STSV }\nZ[ZZZZZZZZZZZZ ^]h\

ghnZ[ZZZZZZZZZZZZ \]`\ }^\Z[ZZZZZZZZZZZZ STVV

gm\Z[ZZZZZZZZZZZZ \]g\ }^^Z[ZZZZZZZZZZZZ STSV

gm^Z[ZZZZZZZZZZZZ \]}\ }^`Z[ZZZZZZZZZZZZ STZV

gm`Z[ZZZZZZZZZZZZ \]h\ }^gZ[ZZZZZZZZZZZZ \]n\

gmgZ[ZZZZZZZZZZZZ ^]g\ }^}Z[ZZZZZZZZZZZZ ^]^\

gm}Z[ZZZZZZZZZZZZ ^]a\ }^_Z[ZZZZZZZZZZZZ ^]_\

gm_Z[ZZZZZZZZZZZZ STVV }^aZ[ZZZZZZZZZZZZ ^]h\

gmaZ[ZZZZZZZZZZZZ \]\\ }^hZ[ZZZZZZZZZZZZ STVV

gmhZ[ZZZZZZZZZZZZ \]^\ }^mZ[ZZZZZZZZZZZZ STUV

gmmZ[ZZZZZZZZZZZZ \]`\ }^nZ[ZZZZZZZZZZZZ STXV

gmnZ[ZZZZZZZZZZZZ \]}\ }`\Z[ZZZZZZZZZZZZ \]h\

gn\Z[ZZZZZZZZZZZZ \]n\ }`^Z[ZZZZZZZZZZZZ ^]^\

gn^Z[ZZZZZZZZZZZZ ^]_\ }``Z[ZZZZZZZZZZZZ ^]}\

gn`Z[ZZZZZZZZZZZZ ^]m\ }`gZ[ZZZZZZZZZZZZ ^]_\

gngZ[ZZZZZZZZZZZZ \]\\ }`}Z[ZZZZZZZZZZZZ STVV

gng_Z[ZZZZZZZZZZZ \]\\ }`_Z[ZZZZZZZZZZZZ STSV

gn}Z[ZZZZZZZZZZZZ \]\\ }`aZ[ZZZZZZZZZZZZ STXV

gn}_Z[ZZZZZZZZZZZ \]\\ }`hZ[ZZZZZZZZZZZZ \]}\

gn_Z[ZZZZZZZZZZZZ \]^\ }`mZ[ZZZZZZZZZZZZ \]m\

gn__Z[ZZZZZZZZZZZ \]`\ }`nZ[ZZZZZZZZZZZZ ^]}\

gnaZ[ZZZZZZZZZZZZ \]`\ }g\Z[ZZZZZZZZZZZZ ^]h\

gna_Z[ZZZZZZZZZZZ \]`\ }g^Z[ZZZZZZZZZZZZ STUV

gnhZ[ZZZZZZZZZZZZ \]n\ }g`Z[ZZZZZZZZZZZZ STZV

gnh_Z[ZZZZZZZZZZZ ^]`\ }ggZ[ZZZZZZZZZZZZ STXV
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}g}Z[ZZZZZZZZZZZZ \]}\ }}n_Z[ZZZZZZZZZZZ STVV

}g_Z[ZZZZZZZZZZZZ \]h\ }_\Z[ZZZZZZZZZZZZ STWV

}gaZ[ZZZZZZZZZZZZ ^]^\ }_\_Z[ZZZZZZZZZZZ ^]a\

}ghZ[ZZZZZZZZZZZZ ^]h\ }_^Z[ZZZZZZZZZZZZ ^]a\

}gmZ[ZZZZZZZZZZZZ STSV }_^_Z[ZZZZZZZZZZZ ^]`\

}gnZ[ZZZZZZZZZZZZ STZV }_`Z[ZZZZZZZZZZZZ ^]`\

}}\Z[ZZZZZZZZZZZZ STZV }_`_Z[ZZZZZZZZZZZ \]n\

}}^Z[ZZZZZZZZZZZZ \]a\ }_gZ[ZZZZZZZZZZZZ \]m\

}}`Z[ZZZZZZZZZZZZ \]m\ }_g_Z[ZZZZZZZZZZZ \]a\

}}gZ[ZZZZZZZZZZZZ ^]`\ }_}Z[ZZZZZZZZZZZZ \]_\

}}}Z[ZZZZZZZZZZZZ ^]a\ }_}_Z[ZZZZZZZZZZZ \]g\

}}_Z[ZZZZZZZZZZZZ STSV }__Z[ZZZZZZZZZZZZ STWV

}}aZ[ZZZZZZZZZZZZ STWV }_aZ[ZZZZZZZZZZZZ ^]m\

}}hZ[ZZZZZZZZZZZZ STZV }_hZ[ZZZZZZZZZZZZ ^]a\

idcjZ|cd�Z^Z[ZZZZ \]}\ }_mZ[ZZZZZZZZZZZZ \]a\

idcjZ|cd�Z`Z[ZZZZ \]h\ }_nZ[ZZZZZZZZZZZZ \]}\

idcjZ|cd�ZgZ[ZZZZ ^]\\ }a\Z[ZZZZZZZZZZZZ \]g\

idcjZ|cd�Z}Z[ZZZZ ^]^\ }a^Z[ZZZZZZZZZZZZ \]^\

idcjZ|cd�Z_Z[ZZZZ ^]g\ }a`Z[ZZZZZZZZZZZZ STZV

idcjZ|cd�ZaZ[ZZZZ ^]}\ }a`_Z[ZZZZZZZZZZZ STZV

idcjZ|cd�ZhZ[ZZZZ ^]a\ }agZ[ZZZZZZZZZZZZ STWV

idcjZ|cd�ZmZ[ZZZZ ^]m\ }ag_Z[ZZZZZZZZZZZ STUV

idcjZ|cd�ZnZ[ZZZZ ^]n\ }a}Z[ZZZZZZZZZZZZ STSV

idcjZ|cd�Z^\Z[ZZZ STVV }a}_Z[ZZZZZZZZZZZ ^]h\

idcjZ|cd�Z^^Z[ZZZ STSV }a_Z[ZZZZZZZZZZZZ ^]_\

[XXWZ|cd�Z^Z[ZZZZ \]g\ }a__Z[ZZZZZZZZZZZ ^]g\

[XXWZ|cd�Z`Z[ZZZZ \]a\ }aaZ[ZZZZZZZZZZZZ ^]^\

[XXWZ|cd�ZgZ[ZZZZ \]m\ }aa_Z[ZZZZZZZZZZZ \]m\

[XXWZ|cd�Z}Z[ZZZZ ^]\\ }ahZ[ZZZZZZZZZZZZ \]n\

[XXWZ|cd�Z_Z[ZZZZ ^]`\ }ah_Z[ZZZZZZZZZZZ \]a\

[XXWZ|cd�ZaZ[ZZZZ ^]`\ }amZ[ZZZZZZZZZZZZ \]a\

[XXWZ|cd�ZhZ[ZZZZ ^]}\ }am_Z[ZZZZZZZZZZZ \]g\

[XXWZ|cd�ZmZ[ZZZZ ^]h\ }anZ[ZZZZZZZZZZZZ STWV

[XXWZ|cd�ZnZ[ZZZZ ^]m\ }an_Z[ZZZZZZZZZZZ STZV

[XXWZ|cd�Z^\Z[ZZZ STVV }h\Z[ZZZZZZZZZZZZ STUV

[XXWZ|cd�Z^^Z[ZZZ STUV }h\_Z[ZZZZZZZZZZZ STWV

}}mZ[ZZZZZZZZZZZZ STZV }h^Z[ZZZZZZZZZZZZ ^]m\

}}m_Z[ZZZZZZZZZZZ STWV }h^_Z[ZZZZZZZZZZZ STVV

}}nZ[ZZZZZZZZZZZZ STZV }h`Z[ZZZZZZZZZZZZ \]n\



53

BCDEFGHIJIE

KLMMNENOFLDJG

PIJFDQNGLOG

PIJFR

BCDEFGHIJIE

KLMMNENOFLDJG

PIJFDQNGLOG

PIJFR

}h`_Z[ZZZZZZZZZZZ ^]a\ _\`_Z[ZZZZZZZZZZZ \]h\

}hgZ[ZZZZZZZZZZZZ \]_\ _\gZ[ZZZZZZZZZZZZ \]^\

}hg_Z[ZZZZZZZZZZZ ^]`\ _\g_Z[ZZZZZZZZZZZ \]}\

}h}Z[ZZZZZZZZZZZZ \]}\ _\}Z[ZZZZZZZZZZZZ STZV

}h}_Z[ZZZZZZZZZZZ \]n\ _\_Z[ZZZZZZZZZZZZ STWV

}h_Z[ZZZZZZZZZZZZ \]`\ _\aZ[ZZZZZZZZZZZZ STWV

}h__Z[ZZZZZZZZZZZ \]a\ _\hZ[ZZZZZZZZZZZZ ^]g\

}haZ[ZZZZZZZZZZZZ STZV _\mZ[ZZZZZZZZZZZZ \]n\

}hhZ[ZZZZZZZZZZZZ STZV _\nZ[ZZZZZZZZZZZZ \]_\

}hmZ[ZZZZZZZZZZZZ STZV _^\Z[ZZZZZZZZZZZZ \]}\

}hnZ[ZZZZZZZZZZZZ ^]m\ _^^Z[ZZZZZZZZZZZZ STZV

}m\Z[ZZZZZZZZZZZZ ^]`\ _^^_Z[ZZZZZZZZZZZ STXV

}m^Z[ZZZZZZZZZZZZ \]n\ _^`Z[ZZZZZZZZZZZZ STWV

}m`Z[ZZZZZZZZZZZZ \]a\ _^`_Z[ZZZZZZZZZZZ STZV

}mgZ[ZZZZZZZZZZZZ STZV _^gZ[ZZZZZZZZZZZZ STSV

}m}Z[ZZZZZZZZZZZZ STWV _^g_Z[ZZZZZZZZZZZ STUV

}m_Z[ZZZZZZZZZZZZ STSV _^}Z[ZZZZZZZZZZZZ ^]}\

}maZ[ZZZZZZZZZZZZ ^]}\ _^}_Z[ZZZZZZZZZZZ ^]h\

}mhZ[ZZZZZZZZZZZZ ^]\\ _^_Z[ZZZZZZZZZZZZ ^]\\

}mmZ[ZZZZZZZZZZZZ \]h\ _^__Z[ZZZZZZZZZZZ ^]`\

}mnZ[ZZZZZZZZZZZZ \]}\ _^aZ[ZZZZZZZZZZZZ \]h\

}n\Z[ZZZZZZZZZZZZ STZV _^a_Z[ZZZZZZZZZZZ \]h\

}n^Z[ZZZZZZZZZZZZ STWV _^hZ[ZZZZZZZZZZZZ \]}\

}n`Z[ZZZZZZZZZZZZ STSV _^h_Z[ZZZZZZZZZZZ \]}\

}ngZ[ZZZZZZZZZZZZ ^]`\ _^mZ[ZZZZZZZZZZZZ STXV

}n}Z[ZZZZZZZZZZZZ \]a\ _^m_Z[ZZZZZZZZZZZ STZV

}n_Z[ZZZZZZZZZZZZ \]}\ _^nZ[ZZZZZZZZZZZZ STZV

}naZ[ZZZZZZZZZZZZ \]g\ _^n_Z[ZZZZZZZZZZZ STZV

}nhZ[ZZZZZZZZZZZZ STZV _`\Z[ZZZZZZZZZZZZ STZV

}nh_Z[ZZZZZZZZZZZ STXV _`\_Z[ZZZZZZZZZZZ STVV

}nmZ[ZZZZZZZZZZZZ STWV _`^Z[ZZZZZZZZZZZZ ^]m\

}nm_Z[ZZZZZZZZZZZ STSV _`^_Z[ZZZZZZZZZZZ ^]a\

}nnZ[ZZZZZZZZZZZZ STSV _``Z[ZZZZZZZZZZZZ ^]_\

}nn_Z[ZZZZZZZZZZZ ^]m\ _``_Z[ZZZZZZZZZZZ ^]`\

_\\Z[ZZZZZZZZZZZZ ^]`\ _`gZ[ZZZZZZZZZZZZ ^]^\

_\\_Z[ZZZZZZZZZZZ ^]_\ _`g_Z[ZZZZZZZZZZZ \]h\

_\^Z[ZZZZZZZZZZZZ \]a\ _`}Z[ZZZZZZZZZZZZ \]m\

_\^_Z[ZZZZZZZZZZZ ^]\\ _`}_Z[ZZZZZZZZZZZ \]_\

_\`Z[ZZZZZZZZZZZZ \]g\ _`_Z[ZZZZZZZZZZZZ STXV
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_`__Z[ZZZZZZZZZZZ STXV _}hhZ[ZZZZZZZZZZZ STZV

_`aZ[ZZZZZZZZZZZZ STXV _}mZ[ZZZZZZZZZZZZ STXV

_`a_Z[ZZZZZZZZZZZ STZV _}mgZ[ZZZZZZZZZZZ ^]n\

_`hZ[ZZZZZZZZZZZZ STXV _}mhZ[ZZZZZZZZZZZ STUV

_`h_Z[ZZZZZZZZZZZ STWV _}nZ[ZZZZZZZZZZZZ STUV

_`mZ[ZZZZZZZZZZZZ STVV _}ngZ[ZZZZZZZZZZZ ^]_\

_`m_Z[ZZZZZZZZZZZ ^]n\ _}nhZ[ZZZZZZZZZZZ ^]h\

_`nZ[ZZZZZZZZZZZZ ^]_\ __\Z[ZZZZZZZZZZZZ ^]h\

_`n_Z[ZZZZZZZZZZZ ^]}\ __\gZ[ZZZZZZZZZZZ ^]^\

_g\Z[ZZZZZZZZZZZZ ^]`\ __\hZ[ZZZZZZZZZZZ ^]g\

_g\_Z[ZZZZZZZZZZZ ^]\\ __^Z[ZZZZZZZZZZZZ ^]g\

_g^Z[ZZZZZZZZZZZZ \]n\ __^gZ[ZZZZZZZZZZZ \]a\

_g^_Z[ZZZZZZZZZZZ \]a\ __^hZ[ZZZZZZZZZZZ \]n\

_g`Z[ZZZZZZZZZZZZ STZV __`Z[ZZZZZZZZZZZZ \]n\

_ggZ[ZZZZZZZZZZZZ STZV __`gZ[ZZZZZZZZZZZ \]}\

_g}Z[ZZZZZZZZZZZZ STZV __`hZ[ZZZZZZZZZZZ \]h\

_g_Z[ZZZZZZZZZZZZ ^]_\ __gZ[ZZZZZZZZZZZZ STXV

_gaZ[ZZZZZZZZZZZZ ^]`\ __g_Z[ZZZZZZZZZZZ STZV

_ghZ[ZZZZZZZZZZZZ \]n\ __}Z[ZZZZZZZZZZZZ STZV

_gmZ[ZZZZZZZZZZZZ \]a\ __}_Z[ZZZZZZZZZZZ STUV

_gnZ[ZZZZZZZZZZZZ STXV ___Z[ZZZZZZZZZZZZ STZV

_gn_Z[ZZZZZZZZZZZ STXV ____Z[ZZZZZZZZZZZ ^]h\

_}\Z[ZZZZZZZZZZZZ STYV __aZ[ZZZZZZZZZZZZ ^]h\

_}\_Z[ZZZZZZZZZZZ STZV __a_Z[ZZZZZZZZZZZ ^]g\

_}^Z[ZZZZZZZZZZZZ STXV __hZ[ZZZZZZZZZZZZ ^]g\

_}^_Z[ZZZZZZZZZZZ STSV __h_Z[ZZZZZZZZZZZ \]n\

_}`Z[ZZZZZZZZZZZZ STVV __mZ[ZZZZZZZZZZZZ ^]\\

_}`_Z[ZZZZZZZZZZZ ^]m\ __m_Z[ZZZZZZZZZZZ \]h\

_}gZ[ZZZZZZZZZZZZ ^]a\ __nZ[ZZZZZZZZZZZZ \]h\

_}g_Z[ZZZZZZZZZZZ ^]`\ __n_Z[ZZZZZZZZZZZ \]_\

_}}Z[ZZZZZZZZZZZZ ^]`\ _a\Z[ZZZZZZZZZZZZ STZV

_}}_Z[ZZZZZZZZZZZ \]m\ _a\_Z[ZZZZZZZZZZZ STXV

_}_Z[ZZZZZZZZZZZZ \]n\ _a^Z[ZZZZZZZZZZZZ STSV

_}__Z[ZZZZZZZZZZZ \]a\ _a^_Z[ZZZZZZZZZZZ STWV

_}aZ[ZZZZZZZZZZZZ STXV _a`Z[ZZZZZZZZZZZZ STUV

_}agZ[ZZZZZZZZZZZ STXV _a`_Z[ZZZZZZZZZZZ STVV

_}ahZ[ZZZZZZZZZZZ STXV _agZ[ZZZZZZZZZZZZ ^]`\

_}hZ[ZZZZZZZZZZZZ STXV _ag_Z[ZZZZZZZZZZZ ^]_\

_}hgZ[ZZZZZZZZZZZ STZV _a}Z[ZZZZZZZZZZZZ \]n\
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_a}_Z[ZZZZZZZZZZZ ^]\\ _m}Z[ZZZZZZZZZZZZ \]a\

_a_Z[ZZZZZZZZZZZZ \]h\ _m}_Z[ZZZZZZZZZZZ ^]`\

_a__Z[ZZZZZZZZZZZ \]m\ _m_Z[ZZZZZZZZZZZZ \]}\

_aaZ[ZZZZZZZZZZZZ \]}\ _m__Z[ZZZZZZZZZZZ \]m\

_aa_Z[ZZZZZZZZZZZ \]_\ _maZ[ZZZZZZZZZZZZ \]g\

_ahZ[ZZZZZZZZZZZZ STZV _ma_Z[ZZZZZZZZZZZ \]a\

_amZ[ZZZZZZZZZZZZ STSV _mhZ[ZZZZZZZZZZZZ \]^\

_anZ[ZZZZZZZZZZZZ STUV _mh_Z[ZZZZZZZZZZZ \]}\

_h\Z[ZZZZZZZZZZZZ ^]`\ a\\Z[ZZZZZZZZZZZZ \]\\

_h^Z[ZZZZZZZZZZZZ \]m\ a\^Z[ZZZZZZZZZZZZ \]\\

_h`Z[ZZZZZZZZZZZZ \]_\ a\`Z[ZZZZZZZZZZZZ \]\\

_hgZ[ZZZZZZZZZZZZ \]g\ a\gZ[ZZZZZZZZZZZZ \]^\

_h}Z[ZZZZZZZZZZZZ STZV a\}Z[ZZZZZZZZZZZZ \]`\

_h}gZ[ZZZZZZZZZZZ STZV a\_Z[ZZZZZZZZZZZZ \]_\

_h}hZ[ZZZZZZZZZZZ STZV a\aZ[ZZZZZZZZZZZZ \]h\

_h_Z[ZZZZZZZZZZZZ STSV a\hZ[ZZZZZZZZZZZZ \]\\

_h_gZ[ZZZZZZZZZZZ STSV a\mZ[ZZZZZZZZZZZZ \]\\

_h_hZ[ZZZZZZZZZZZ STUV a\nZ[ZZZZZZZZZZZZ \]^\

_haZ[ZZZZZZZZZZZZ STVV a^\Z[ZZZZZZZZZZZZ \]g\

_hagZ[ZZZZZZZZZZZ STVV a^^Z[ZZZZZZZZZZZZ \]a\

_hahZ[ZZZZZZZZZZZ ^]h\ a^`Z[ZZZZZZZZZZZZ \]n\

_hhZ[ZZZZZZZZZZZZ ^]`\ a^gZ[ZZZZZZZZZZZZ ^]g\

_hhgZ[ZZZZZZZZZZZ ^]_\ a^}Z[ZZZZZZZZZZZZ \]`\

_hhhZ[ZZZZZZZZZZZ ^]}\ a^_Z[ZZZZZZZZZZZZ \]g\

_hmZ[ZZZZZZZZZZZZ \]n\ a^aZ[ZZZZZZZZZZZZ \]}\

_hmgZ[ZZZZZZZZZZZ ^]`\ a^hZ[ZZZZZZZZZZZZ \]m\

_hmhZ[ZZZZZZZZZZZ \]m\ a^mZ[ZZZZZZZZZZZZ ^]`\

_hnZ[ZZZZZZZZZZZZ \]h\ a^nZ[ZZZZZZZZZZZZ ^]m\

_hngZ[ZZZZZZZZZZZ \]m\ a`\Z[ZZZZZZZZZZZZ ^]n\

_hnhZ[ZZZZZZZZZZZ \]_\ a`^Z[ZZZZZZZZZZZZ \]_\

_m\Z[ZZZZZZZZZZZZ \]}\ a``Z[ZZZZZZZZZZZZ \]m\

_m\gZ[ZZZZZZZZZZZ \]_\ a`gZ[ZZZZZZZZZZZZ ^]g\

_m\hZ[ZZZZZZZZZZZ \]}\ a`}Z[ZZZZZZZZZZZZ ^]h\

_m^Z[ZZZZZZZZZZZZ STSV a`_Z[ZZZZZZZZZZZZ STVV

_m^_Z[ZZZZZZZZZZZ STZV a`aZ[ZZZZZZZZZZZZ STZV

_m`Z[ZZZZZZZZZZZZ ^]m\ a`hZ[ZZZZZZZZZZZZ STXV

_m`_Z[ZZZZZZZZZZZ STUV a`mZ[ZZZZZZZZZZZZ \]_\

_mgZ[ZZZZZZZZZZZZ ^]g\ a`nZ[ZZZZZZZZZZZZ \]m\

_mg_Z[ZZZZZZZZZZZ ^]_\ ag\Z[ZZZZZZZZZZZZ ^]`\
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ag^Z[ZZZZZZZZZZZZ ^]m\ ah\Z[ZZZZZZZZZZZZ \]}\

ag`Z[ZZZZZZZZZZZZ STVV ah^Z[ZZZZZZZZZZZZ \]h\

aggZ[ZZZZZZZZZZZZ STZV ah`Z[ZZZZZZZZZZZZ ^]^\

ag}Z[ZZZZZZZZZZZZ STXV ahgZ[ZZZZZZZZZZZZ ^]_\

ag_Z[ZZZZZZZZZZZZ \]h\ ah}Z[ZZZZZZZZZZZZ ^]n\

agaZ[ZZZZZZZZZZZZ ^]\\ ah_Z[ZZZZZZZZZZZZ STSV

aghZ[ZZZZZZZZZZZZ ^]}\ ahaZ[ZZZZZZZZZZZZ STWV

agmZ[ZZZZZZZZZZZZ ^]m\ ahhZ[ZZZZZZZZZZZZ \]_\

_gnZ[ZZZZZZZZZZZZ STSV ahmZ[ZZZZZZZZZZZZ \]h\

a}\Z[ZZZZZZZZZZZZ STZV ahnZ[ZZZZZZZZZZZZ ^]\\

a}^Z[ZZZZZZZZZZZZ STXV am\Z[ZZZZZZZZZZZZ ^]}\

a}`Z[ZZZZZZZZZZZZ \]a\ am^Z[ZZZZZZZZZZZZ STVV

a}gZ[ZZZZZZZZZZZZ \]n\ am`Z[ZZZZZZZZZZZZ STSV

a}}Z[ZZZZZZZZZZZZ ^]}\ amgZ[ZZZZZZZZZZZZ STZV

a}_Z[ZZZZZZZZZZZZ ^]m\ am}Z[ZZZZZZZZZZZZ \]_\

a}aZ[ZZZZZZZZZZZZ STUV am_Z[ZZZZZZZZZZZZ \]m\

a}hZ[ZZZZZZZZZZZZ STZV amaZ[ZZZZZZZZZZZZ ^]\\

a}mZ[ZZZZZZZZZZZZ STXV amhZ[ZZZZZZZZZZZZ ^]_\

a}nZ[ZZZZZZZZZZZZ \]h\ ammZ[ZZZZZZZZZZZZ ^]n\

a_\Z[ZZZZZZZZZZZZ ^]^\ amnZ[ZZZZZZZZZZZZ STSV

a_^Z[ZZZZZZZZZZZZ ^]a\ an\Z[ZZZZZZZZZZZZ STZV

a_`Z[ZZZZZZZZZZZZ STUV an^Z[ZZZZZZZZZZZZ \]g\

a_gZ[ZZZZZZZZZZZZ STZV an`Z[ZZZZZZZZZZZZ \]h\

a_}Z[ZZZZZZZZZZZZ STXV angZ[ZZZZZZZZZZZZ ^]\\

a__Z[ZZZZZZZZZZZZ STYV an}Z[ZZZZZZZZZZZZ ^]g\

a_aZ[ZZZZZZZZZZZZ \]a\ an_Z[ZZZZZZZZZZZZ ^]n\

a_hZ[ZZZZZZZZZZZZ ^]\\ anaZ[ZZZZZZZZZZZZ STSV

a_mZ[ZZZZZZZZZZZZ ^]a\ anhZ[ZZZZZZZZZZZZ STWV

a_nZ[ZZZZZZZZZZZZ STVV anmZ[ZZZZZZZZZZZZ \]}\

aa\Z[ZZZZZZZZZZZZ STZV annZ[ZZZZZZZZZZZZ \]h\

aa^Z[ZZZZZZZZZZZZ STXV h\\Z[ZZZZZZZZZZZZ ^]\\

aa`Z[ZZZZZZZZZZZZ STYV h\^Z[ZZZZZZZZZZZZ ^]}\

aagZ[ZZZZZZZZZZZZ \]a\ h\`Z[ZZZZZZZZZZZZ ^]m\

aa}Z[ZZZZZZZZZZZZ \]m\ h\gZ[ZZZZZZZZZZZZ STUV

aa_Z[ZZZZZZZZZZZZ ^]`\ h\}Z[ZZZZZZZZZZZZ STWV

aaaZ[ZZZZZZZZZZZZ ^]h\ h\_Z[ZZZZZZZZZZZZ \]^\

aahZ[ZZZZZZZZZZZZ STUV h\aZ[ZZZZZZZZZZZZ \]}\

aamZ[ZZZZZZZZZZZZ STWV h\hZ[ZZZZZZZZZZZZ \]m\

aanZ[ZZZZZZZZZZZZ STXV h\mZ[ZZZZZZZZZZZZ ^]`\
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h\nZ[ZZZZZZZZZZZZ ^]a\ scXzV{{ZwW�Z[Z`�Z STXV

h^\Z[ZZZZZZZZZZZZ ^]n\ `nnZ[Z`�ZZZZZZZZZ STXV

h^^Z[ZZZZZZZZZZZZ STVV g\aZ[Z`�ZZZZZZZZZ STSV

h^`Z[ZZZZZZZZZZZZ \]\\ g`\Z[Z`�ZZZZZZZZZ STXV

h^gZ[ZZZZZZZZZZZZ \]^\ g`hZ[Z`�ZZZZZZZZZ STXV

h^}Z[ZZZZZZZZZZZZ \]g\ |cVVeZ[Z`�ZZZZZZZ STZV

h^_Z[ZZZZZZZZZZZZ \]a\ g_}Z[Z`�ZZZZZZZZZ STWV

h^aZ[ZZZZZZZZZZZZ ^]\\ gamZ[Z`�ZZZZZZZZZ STUV

h^hZ[ZZZZZZZZZZZZ ^]}\ gh_Z[Z`�ZZZZZZZZZ ^]_\

h^mZ[ZZZZZZZZZZZZ ^]a\ gm`Z[Z`�ZZZZZZZZZ ^]g\

h^nZ[ZZZZZZZZZZZZ \]`\ }h^Z[Z`�ZZZZZZZZZ STUV

h`\Z[ZZZZZZZZZZZZ \]g\ }a}Z[Z`�ZZZZZZZZZ STZV

h`^Z[ZZZZZZZZZZZZ \]h\ }ggZ[Z`�ZZZZZZZZZ STYV

h``Z[ZZZZZZZZZZZZ ^]`\ wWdz~Z`Z[ZZZZZZZZ STZV

h`gZ[ZZZZZZZZZZZZ ^]_\ wWdz~ZgZ[ZZZZZZZZ STXV

h`}Z[ZZZZZZZZZZZZ STVV wWdz~Z}Z[ZZZZZZZZ STXV

h`_Z[ZZZZZZZZZZZZ STSV wWdz~Z_Z[ZZZZZZZZ STXV

h`aZ[ZZZZZZZZZZZZ \]}\ wWdz~ZaZ[ZZZZZZZZ STXV

h`hZ[ZZZZZZZZZZZZ \]h\ wWdz~ZhZ[ZZZZZZZZ STZV

h`mZ[ZZZZZZZZZZZZ ^]\\ wWdz~Z`Z[Z`�ZZZZZ STYV

h`nZ[ZZZZZZZZZZZZ ^]g\ wWdz~ZgZ[Z`�ZZZZZ STYV

hg\Z[ZZZZZZZZZZZZ ^]h\ wWdz~Z}Z[Z`�ZZZZZ STYV

hg^Z[ZZZZZZZZZZZZ STWV wWdz~Z_Z[Z`�ZZZZZ STYV

hg`Z[ZZZZZZZZZZZZ STZV wWdz~ZaZ[Z`�ZZZZZ STYV

UVWWXYZ[Z`�ZZZZZZ \]\\ wWdz~ZhZ[Z`�ZZZZZ STXV

^^aZ[Z`�ZZZZZZZZZ \]}\ m\^Z[ZZZZZZZZZZZZ STSV

^g\Z[Z`�ZZZZZZZZZ ^]_\ m\`Z[ZZZZZZZZZZZZ ^]g\

^a_Z[Z`�ZZZZZZZZZ ^]a\ m\gZ[ZZZZZZZZZZZZ \]\\

idcjZkVlZ[Z`�ZZZZ ^]`\ m\}Z[ZZZZZZZZZZZZ \]\\

^hmmZ[Z`�ZZZZZZZZ STUV m\_Z[ZZZZZZZZZZZZ \]h\

^m_Z[Z`�ZZZZZZZZZ STSV m\aZ[ZZZZZZZZZZZZ ^]^\

}m_Z[Z`�ZZZZZZZZZ STWV m\hZ[ZZZZZZZZZZZZ ^]h\

kopqeVZkVlZ[Z`�ZZ STWV m\^Z[Z`�ZZZZZZZZZ STZV

krXldj�ZkVlZ[Z`�Z STWV m\`Z[Z`�ZZZZZZZZZ ^]_\

`gnZ[Z`�ZZZZZZZZZ STZV m\gZ[Z`�ZZZZZZZZZ \]\\

soctWVZ[Z`�ZZZZZZ STXV m\}Z[Z`�ZZZZZZZZZ \]`\

`_n`Z[Z`�ZZZZZZZZ STXV m\_Z[Z`�ZZZZZZZZZ \]m\

uqXWVvZ[Z`�ZZZZZZ STYV m\aZ[Z`�ZZZZZZZZZ ^]`\

kVxWVyZwWoVZ[Z`�Z STYV m\hZ[Z`�ZZZZZZZZZ ^]m\
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m\mZ[ZZZZZZZZZZZZ ^]n\

m\nZ[ZZZZZZZZZZZZ \]g\

m^\Z[ZZZZZZZZZZZZ \]\\

m^^Z[ZZZZZZZZZZZZ \]_\

m^`Z[ZZZZZZZZZZZZ ^]\\

m^gZ[ZZZZZZZZZZZZ ^]}\

m^}Z[ZZZZZZZZZZZZ ^]n\

m\mZ[Z`�ZZZZZZZZZ STWV

m\nZ[Z`�ZZZZZZZZZ \]a\

m^\Z[Z`�ZZZZZZZZZ \]\\

m^^Z[Z`�ZZZZZZZZZ \]a\

m^`Z[Z`�ZZZZZZZZZ ^]^\

m^gZ[Z`�ZZZZZZZZZ ^]m\

m^}Z[Z`�ZZZZZZZZZ STSV

mh^Z[ZZZZZZZZZZZZ STVV

mh`Z[ZZZZZZZZZZZZ STVV

mhgZ[ZZZZZZZZZZZZ STVV

mh}Z[ZZZZZZZZZZZZ STVV

mh_Z[ZZZZZZZZZZZZ STVV

mhaZ[ZZZZZZZZZZZZ STVV

mhhZ[ZZZZZZZZZZZZ ^]m\
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6.0 Accessories

6.1 Contrast meter

Order no. 60 9 83 0015
Mains voltage : 220 V

The contrast meter allows a check to be made of the contrast between code
bars and background.

Components

Aluminium housing for power supply, anodized
Digital measuring instrument
Calibrating revolving head
Standard sensor head
with test object guide
Test distance f = focus = 36 mm

6.2 Measuring magnifier

Order no. 60 8 58 5519

With millimeter grid. The magnifying lens is used for checking code
dimensions.

6.3 Pantone Matching System

Order no. 60 8 90 5520

A color comparison scale which is used when testing the readability of color
codes.

6.4 Films

We can supply true-to-size films for all one-track Pharmacode combinations,
i.e.:
the print documentation required for the printing task in question will be
available to you without further expenditure or trouble.

6.5 PC-programs for creating Pharmacode lists

Edicode I + II, Order no. 65 8 67 0001 + 65 8 67 0002

Lists of one-track or two-track Pharmacodes (not true-to-size) can be created
on screen or as printout (see section 4.9.2).

ACCESSORIES

CONTRAST METER

PC-PROGRAMS
FOR CREATING
PHARMACODE LISTS

FILMS

MEASURING
MAGNIFIER

PANTONE
MATCHING SYSTEM
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PC-PROGRAM

FOR CREATING
TRUE-TO-SIZE
PHARMACODING

TEST CODE

ADMINCODE (CODE

ADMINISTRATION
PROGRAM)

6.6 PC-program for creating true-to-size Pharmacoding

Pricode, Order no.: 65 8 67 0003

Pricode creates true-to-size one-track Pharmacodes on MS Windows PCs.
We can provide the names of suppliers for Apple Macintosh applications.

6.7 Test code

Order no.: 65 8 62 9000

A precisely dimensioned test code has been developed for calibrating the
IV-board (see section 4.8).

6.8 ADMINCODE (Code aministration program)

Order No.: 65 8 67 0004

The code administration program ADMINCODE takes care of creating the
master code list and allocating new codes. Suggestions are generated by the
program or can be entered numerically or graphically. Double allocations are
prevented. The space requirements are calculated simultaneously. The
allocated codes are saved permanently and can be printed out.
The minimum required system comprises a PC with processor 386 (or
higher), at least 6 MB working memory, VDU with 600x800 resolution and
Windows 3.1 (or higher).
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