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Abstract—A capacitive environmental sensor pair is 
fabricated on a High-Efficient Particulate Air (HEPA) filter. 
The sensors are fabricated on both sides of the filter. The front 
side sensor is exposed to the conditions of the dirty side of a filter 
while the other is used as a reference on the back side.  The 
capacitances on both sensors are measured to analyze 
particulate accumulation on the filter. It is observed that the 
capacitance of the front side sensor changes significantly, when 
the filter becomes dirty, whilst the reference capacitance has a 
minor change. The capacitance difference between the sensors 
was up to 45 %. After cleaning the filter, the capacitance values 
returned to the initial level on both sides. The proposed sensor 
concept is capable for a quantitative online monitoring of air 
filter condition, enabling interesting possibilities in IoT based 
automation systems. 
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I. INTRODUCTION

HEPA filters are designed to purify air at very efficient 
rate. They are used at clean room facilities, in vacuum 
cleaners, breathing masks, etc. [1-3] Basically everywhere, 
where air needs to be cleaned. To be called HEPA, they must 
filter at least 99.95 % (European Standard) [4] or 99.97 % 
(ASME) [5] of all particles. The European Standard defines 
classes for HEPA filters according to their efficiency at most 
penetrable particle size (0.21 µm) up to 99.999995 % (HEPA 
class U17). There are also filters which are fabricated 
similarly, but do not fulfill the mentioned specification. They 
are usually called HEPA-type filters and are fully suitable for 
many applications with less critical requirements. HEPA is 
usually folded to a zigzag shape to get as much filtering 
surface area as possible. As the surface area is larger, the filter 
is functional for longer time. There is usually also a pre-filter 
placed in front of HEPA, which traps the larger particles, hair, 
dust, etc. and extends the time of use for the HEPA filter. 

HEPA filters function differently than filters defined by 
their pore size, the holes between the fibers do not need to be 
smaller than the particles they filter. The filter is formed of 
randomly arranged fibers, which can be made of fiberglass or 
various polymers for example, with a diameter starting from 
smaller than 1 µm [6]. The main filtration mechanisms with 
the approximate particle size they are effective for, are inertial 
impaction (above 1 µm), diffusion (below 0.5 µm), 
interception (0.5 µm to 1 µm), sieving (filter opening is 
smaller than the particle) and electrostatic charge (0.01 µm to 

2 µm) [7, 8]. The most penetrable particle size is 0.21 µm, 
which is covered mainly by the diffusion of the mentioned 
filtration mechanisms. 

A need for intelligent sensors is constantly growing. For 
instance, IoT applications rely on sensors of various 
functionalities, to achieve all the required information from 
the surrounding environment. IoT connects devices in 
industry through the Internet for more efficient performance. 
As air filters are used in a wide range of devices, IoT can make 
them also more efficient. IoT is also infiltrating into peoples’ 
everyday life and the main reason is to make the life more 
comfortable. This is also the purpose of our presented concept. 

The dirtiness level of the HEPA filter has an influence on 
the filter and the whole automation system performance 
decreasing the air quality and energy efficiency. Due to the 
lack of quantitative data about filter conditions, their 
replacement cycles are unoptimized increasing the 
maintenance costs. The filter conditions can be estimated 
indirectly by measuring pressure drops in the system or 
monitoring the power consumption of the air supply unit. 
Those methods are not specific for the filter conditions making 
them unpractical. That is why sensor systems embedded 
directly into filters are needed. In this study, we propose a 
simple printed electronic sensor concept for filter condition 
monitoring. 

Silk screen printing [9, 10] is one of the oldest and most 
common fabrication methods for printed electronics [11-13], 
and its’ basic concept dates back to hundreds of years. It has a 
vast range of possibilities in electronics fabrication due to its 
simple and versatile operating principle. It uses a patterned 
stencil, through which a paste is pressed with a squeegee. 
Single layers of various thicknesses can be made. The 
thickness is adjusted by the thickness of the emulsion, which 
defines the pattern on the stencil. By repeating different 
patterns, multilayer structures are easy to make. In addition, 
screen printing is also roll-to-roll compatible [14, 15]. By 
changing the wire diameter and the mesh count (number of 
wires per inch), the stencil can be custom-made to be 
compatible with the used paste and the desired pattern 
resolution. Because of the high viscosity paste, screen printing 
allows the use of coarse substrates as HEPA. Screen printing 
has been used to fabricate environmental sensors also 
previously [16, 17], but those sensors were printed only on one 
side of the substrate and they were not dedicated for filtering 
applications. 
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II. PRINCIPLE OF THE PROPOSED SENSOR CONCEPT

The sensors printed on the HEPA surface are finger
capacitors, which change their capacitance according to the 
environment (the change of permittivity) being thus sensitive 
to humidity change and the presence of physical particles.  

When HEPA filters particles from the passing air, they 
accumulate to (mainly) one side of the filter. When two 
identical sensors are placed on both sides of the filter in 
question, the conditions around one sensor change more than 
the other, and this changes the capacitance of the sensor in 
question. By measuring the capacitances on both sides, the 
difference can be distinguished. The idea of the concept is 
presented in Fig. 1. 

If a sensor is placed only on the one side of the filter, 
temperature and humidity must be constant throughout the 
measurement process, because the sensor element reacts also 
to them. In our concept, the reference sensor on the back side 
of the filter can be assumed to react equally to the change of 
temperature and humidity, thus improving the selectivity of 
the sensor. 

III. MATERIALS AND METHODS

A. Used materials and sensor fabrication

A flat HEPA filter (AX6700HS from Lydall Performance
Materials), with HEPA class of U15 (efficiency of 
99.9995 %), is used in this work. Capacitive finger structure 
is silkscreen printed on both sides of the filter with a silver 
paste (LS-411AW from Asahi). Without further optimization, 
a simple capacitive interdigitated layout was used for 
demonstrating the performance of the proposed concept (See. 
Fig. 2)  

The same pattern is printed on both sides, so that all the 
over lapping parts of the sensors are manually aligned. The 
contacts are placed on the opposite sides, to ease the 
measurement probe attachment during the characterization 
stage. 

The pattern is screen printed on the front side of the filter 
and the sample is placed in an oven at 150 °C for 20 minutes 
for curing. Then, the same pattern is printed on the back side 
of the filter on top of a light table to help with the alignment. 
Consequently, the sample is placed in the oven at 150 °C for 
20 minutes. The specifications of the used stencil were: mesh 
opening of 165 µm, wire diameter of 0.05 mm and emulsion 
thickness of 25 µm. A picture of the final sensor is shown in 
Fig. 3. 

B. Measurement procedure

At first, the capacitance is measured from each of the
samples, from both sides to get reference values. A layer of 
lint (approximately 1 mm) is then added on the front side of 
the filter. The lint is the normal residue found from a dryer 
filter, after drying clothes. The capacitance is then re-
measured, and the observed difference is analyzed. The 
difference will change when lint/dirt starts to accumulate on 
the other side of the filter. For the measurements, Hewlett 

Fig. 1. A schematic presentation of a filter, with sensors added to the 
surface for detection of the purity level of the filter. The sensor on the 
dirty air side will change its capacitance when dirt accumulates onto it, 
while the reference sensor on the filtered air side will keep the same 
initial value. 

Fig. 2. The alignment of the printed sensors with sensor dimensions. The 
blue color presents the front side of the sensor and the gray color 
presents the back side of the sensor. The dashed gray areas are aligned 
with the front side. 

Fig. 3. A picture of the capacitive sensor (front side) screen printed on 
a HEPA filter with silver paste. 



Packard 4285A Precision LCR-meter is used with a four-point 
measurement principle. The high voltage and high current 
were connected to one contact of the sensor, and the low 
voltage and low current were connected to the other contact of 
the sensor. The manually placed contacts are firm copper clips 
to ensure a good contact with the sensor. The frequency of 100 
kHz and voltage of 1 V were used in these measurements. 

The following measurement steps were used for each 
sample: 1) The sample is measured on both sides; 2) The lint 
is pressed flat on the front side by hand, so that it covers all of 
the printed area except the contacts; 3) The sample is 
measured on both sides; 4) The lint is removed from the 
sample without detaching the sample from the LCR-meter; 5) 
The new lint-free values for the both sides are measured. This 
measurement procedure is repeated for seven presumably 
similar sensor samples and the obtained results are shown in 
Table I. 

IV. RESULTS

The measured and calculated values derived from them are 
shown in Table I, and Fig. 4 shows the graphic presentation of 
the results. The last column in the table reveals the significant 
information; when the lint is placed onto the sensor, the 
difference between capacitances changes considerably, and 
when the lint is removed the capacitance returns to the initial 
value. This is clearly visible in the Fig. 4; the lint causes 
different amount of change for each sample, from 14 % to 
45 %, while the difference of the reference state (no lint) and 
the final state (lint off) is minimum. 

The following calculations were used for the results: 

The difference in farads: ܥி − ஻ܥ = 	஽ܥ (1) 

The difference in percentage: ஼ವ∗ଵ଴଴஼ಳ =  (2)  ܦ

The change in the difference, in farads: ܥ஽(௡௢	௟௜௡௧) − ௟௜௡௧)	஽(௡௢ܥ = ௟௜௡௧)	஽(௡௢ܥ௟௜௡௧) (3)	஼(௡௢ܥ − ஽(௟௜௡௧)ܥ = ஼(௟௜௡௧)ܥ ௟௜௡௧)	஽(௡௢ܥ (4) − ௢௙௙)	஽(௟௜௡௧ܥ =  ௢௙௙) (5)	஼(௟௜௡௧ܥ

 The change in the difference, in percentage: ஼಴∗ଵ଴଴஼ವ = ஼ܦ (6)

where CF is the capacitance on the front side, CB is the 
capacitance on the back side, CD is the absolute difference 
between CF and CB, D is the difference between CF and CB in 
percentage, CC is the change in the difference between the 
reference state (no lint) and the state specified in a subscript 
and DC is the change in the difference in percentage. Without 
a specific subscript, the values in a formula are from the same 
state. 

The difference between the capacitances at the initial stage 
is insignificant, because only the change in the difference 
between them is relevant to the work. In addition, the change 
in the difference shows clearly that the added lint rises the 
capacitance difference up to 45 %, being a clear indication that 
the dirtiness condition of the filter can be monitored with the 
proposed concept. Since the dirt accumulation occurs in an 
artificial way, which differs from real-life conditions, the 

magnitude of percentage value is indicative and the sensitivity 
evaluation of the sensor requires further investigation. 

V. DISCUSSION

At the initial stage the capacitances between the front and 
the back side differs from each other’s in spite that they are 
made the same way. Three possible reasons can be identified. 
One is the fact, that the filters’ front and back sides have a 
different texture, which has an influence on the printing result 
(topology, thickness). The second reason is that the substrate 
surface texture is coarser on the back side, this has some affect 
to the surface area of the printed pattern and most likely to the 
permittivity between the electrodes. Among other factors 
these variables influence the capacitance value. However, this 
phenomenon is the most unlikely to explain the difference 
between the samples. Finally, to achieve the wanted 

TABLE I. THE MEASURED AND CALCULATED RESULTS 

Sample 
no: 

State 
Back 
(CB) 
[pF] 

Front 
(CF) 
[pF] 

Difference 
(D) 
[%] 

Change in 
difference 

(DC) 
[%] 

1 
no lint: 
lint: 
lint off: 

6.19 
6.25 
6.20 

6.81 
7.20 
6.82 

10.0 
15.2 
10.0 

0.0 
34.7 
0.0 

2 
no lint: 
lint: 
lint off: 

5.94 
5.98 
5.95 

6.73 
7.05 
6.73 

13.3 
17.9 
13.1 

0.0 
26.2 
-1.3 

3 
no lint: 
lint: 
lint off: 

5.66 
5.70 
5.66 

6.68 
6.99 
6.68 

18.0 
22.6 
18.0 

0.0 
20.9 
0.0 

4 
no lint: 
lint: 
lint off: 

5.65 
5.69 
5.66 

6.72 
7.03 
6.73 

18.9 
23.6 
18.9 

0.0 
20.2 
0.0 

5 
no lint: 
lint: 
lint off: 

5.01 
5.01 
5.00 

6.71 
6.99 
6.71 

33.9 
39.5 
34.2 

0.0 
14.1 
0.6 

6 
no lint: 
lint: 
lint off: 

6.02 
6.06 
6.03 

6.58 
6.88 
6.59 

9.3 
13.5 
9.3 

0.0 
31.7 
0.0 

7 
no lint: 
lint: 
lint off: 

6.13 
6.17 
6.14 

6.46 
6.77 
6.47 

5.4 
9.7 
5.4 

0.0 
45.0 
0.0 

Fig. 4. A graphic presentation of the result. The reference state (no lint) 
and the lint off –state has a minimum difference while the influence of 
the added lint is up to 45 %. 
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alignment, the patterns are hand printed, which might bring 
small variance to the uniformity of the samples. Especially the 
sample 5 has a significantly smaller initial capacitance on the 
back side sensor. A visual investigation implies that the lower 
initial value is due to a substrate texture, which seems coarser 
on the back side of the sample 5 than with other samples. 

The reported dirt accumulation analysis relies on the 
assumption that the surrounding environment has no sudden 
and large changes in temperature or humidity during the 
measurement. The filter allows humidity and heat to pass 
through, but because of the density of the filter structure, the 
equilibrium condition over the filter structure is not obtained 
immediately in a case of rapid change. However, in the case 
of small, and/or slow changes of those environmental 
parameters, the effect is not significant. To determine the 
allowed changes in the environment, further studied should be 
made. 

Due to the lack of a controllable system to make actual dirt 
accumulation during the measurement, the sensor response is 
not perfectly identical with the real use conditions in which 
the filter will trap the particles inside the filter. Due to the 
nature of HEPA filter, only few particles will penetrate the 
filter completely, but most of them will stay on or close to the 
front surface. Therefore, it is highly probable, that the change 
in the capacitance would be even greater in real life. The 
influence of particle trapping on the capacitive response of the 
sensor needs more detailed investigation, being also valuable 
from a sensor design optimization point of view. 

 It should be noted that as the capacitance is measured 
from one side, the measured value includes, not only the 
capacitance of that sensor, but also the capacitance formed 
between the two sensors. Therefore, the capacitance value 
measured from the back side rises insignificantly, as the 
capacitance rises on the front side due to the lint. This aspect 
must be considered when determining the threshold condition 
defining the need for the replacement of a dirty filter. The limit 
of a tolerable amount of dirt on the filter has not been 
determined in this study but should be tested in a large-scale 
environment suited for a specific application. 

 For a further study, the sensor layout shall be investigated 
to optimize the response and sensitivity. It might also be useful 
to test whether different sized sensor pairs (one pair with 
sensors of one size) react differently to variants in the 
surrounding environment. Could the influence of temperature 
and humidity be excluded from the measurement results? 
Does a sensor with different dimensions have different 
sensitivity to temperature for example? On the other hand, the 
influence of the sensing element on the airflow should be 
minimized to make sure that the filter is working as efficiently 
as possible. From that perspective, size and width of the 
capacitance element should be minimized. 

HEPA and HEPA-type filters are commonly used in areas 
where clean air is needed. Today people spend most of their 
time indoors and therefore clean breathing air inside is 
important. Modern houses have mechanical ventilation, which 
requires regular filter replacement. The common 
recommendation for the replacement is twice a year, but it 
strongly depends on the living conditions and surrounding 
environment. Close to busy roads or high-pollen trees, the 
replacement cycle can be much shorter. The filter replacement 
is under the responsibility of the occupant, which means that 
most will follow the guidelines, but cannot tell if it is enough 

for their house. Therefore, the proposed sensor concept could 
assist the occupant by informing the need for replacement. In 
Finnish households, the air filters of class F7 are the most 
common ones. They filter at least 80 % of the particles of the 
size 0.4 µm or grater. Although the concept utilized a HEPA 
filter, it can be applied to any filter with fine enough surface 
texture.  

Another common household appliance with an air filter is 
a vacuum cleaner. The filter is used to prevent the particles 
from re-entering the breathing air from the vacuum. When the 
filter gets too dirty, it reduces the suction and without the 
cooling air, the vacuum heats up unnecessarily much. Robot 
vacuums are self-operating cleaners. They could also be self-
monitoring by sensing the state of the filter. Between cleaning, 
they are stationed at a dock for charging. While charging the 
vacuum, the dock could check the state of the filter and when 
necessary, let the user know when it is time to change the 
filter. By changing the filter on time, it reduces the wearing of 
the electronics as it is allowed to cool down as designed. In 
addition, the breathing air stays cleaner, as the clean filter does 
not allow the particles re-enter the room and the suction is at 
a correct level. 

VI. CONCLUTION

A double-sided capacitive sensor is fabricated on a HEPA 
filter. It is demonstrated to detect lint accumulation on one 
side of the filter. From this, it is concluded that the presented 
structure can help monitor the level of purity of a filter. Filter 
status monitoring improves the energy efficiency of the air 
cleaning systems and reduces the need for unnecessary 
maintenance. Silk screen printing is an excellent method of 
fabricating these sensors. 

REFERENCES 
[1] APC Filtration Inc., "5 Uses for HEPA filters in healthcare and medical 

environments," https://www.apcfilters.com/5-uses-for-hepa-filters-in-
healthcare-and-medical-environments/, Retrieved on Oct. 24, 2019. 

[2]  Graver Technologies, "HEPA filters application,"
https://www.gravertech.com/markets-applications/industrial/hepa-
filters-application/, Retrieved on Oct. 24, 2019. 

[3] Shanghai Hefil Purifying Equipment Manufacturing Co, "Wide
applications of HEPA filters," http://www.hefilter.com/Industry-
News/Wide-Applications-of-HEPA-filters.shtml, Retrieved on Oct.
24, 2019. 

[4] European Committee for Standardization, "European Standard, EN
1822-1:2009, High efficiency air filters (EPA, HEPA and ULPA),"
2009. 

[5] American Society of Mechanical Engineers, "ASME AG-1a–2004,
Addenda to ASME AG-1–2003 Code on nuclear air and gas treatment," 
2004. 

[6] P.C. Raynor and T.M. Peters, "Chapter 7 - Controlling Nanoparticle
Exposures," in Assessing Nanoparticle Risks to Human Health,
William Andrew, 2016, pp. 153-177. 

[7] M. Wilcox, R. Kurz and K. Brun, "Technology review of modern gas
turbine inlet filtration systems," Int. J. Rotating Mach., vol. 2012, 2012, 
ID 128134. 

[8] M.W. First, "HEPA filters," Appl. Biosaf., vol. 3, 1998, pp. 33-42. 

[9] N. White, "Thick Film Processing," in Springer Handbook of
Electronic and Photonic Materials, Spinger International Publishing
AG, 2017, pp. 708-709. 

[10] L. Jian, "Screen printing," in Printed electronics: Materials,
Technologies and Applications, Wiley, 2016, pp. 116-118. 

[11] J. Izdebska, "Printed electronics," in Printing on Polymers, William
Andrew, 2016, pp. 382-384. 

[12] Y. Ilgu, Printed Electronics - Current Trends and Applications, InTech, 
2016. 



[13] D. Gregor-Svetec, "Printed Electronics," in Nanomaterials for Food
Packaging, Elsevier, 2018, pp. 217-221. 

[14] K. Keränen, P. Korhonen, J. Rekilä, O. Tapaninen, T. Happonen, P.
Makkonen and K. Rönkä, "Roll-to-roll printed and assembled large
area LED lighting element," Int. J. Adv. Manuf. Technol., vol. 81, pp.
529-536, May 10, 2015. 

[15] R.R. Søndergaard, M. Hösel and F.C. Krebs, "Roll-to-Roll fabrication
of large area functional organic materials," J. Polym. Sci. B Polym.
Phys., vol. 51, pp. 16-34, January 1, 2013. 

[16] J. Voutilainen, T. Happonen, J. Häkkinen and T. Fabritius, "All silk-
screen printed polymer-based remotely readable temperature sensor,"
IEEE Sensors J., vol. 15, pp. 723-733, Aug 21, 2014. 

[17] J. Voutilainen, T. Happonen, J. Hakkinen and T. Fabritius, "Screen-
printed remotely readable environmental sensor pair," J. Sen, vol. 16,
pp. 3523-3531, 2016. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Tiger
    /TigerExpert
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


