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Abstract – The interventional surgery is a type of minimally 
invasive operation which can reduce hospitalization time and 
greatly decrease patient morbidity compared to traditional 
methods. In previous work, the interventional operation robot 
was developed to send catheter or guidewire. The master side was 
a Phantom device and the PID control was used through upper 
machine. To further improve the precision and synchronization 
performance, a cable-driven slave side of interventional 
operation robot was developed. Friction model was built and 
friction feedforward algorithm was added to closed-loop control 
of the robot in this paper. Compared to the traditional motion 
control algorithm, the new method had advantages on dynamic 
performance. 

Index Terms - Minimally invasive interventional surgery, 
Master-slave system, Cable-driven, Sribeck friction feedforward 

I.  INTRODUCTION 

Endovascular intervention techniques have greatly 
improved over the last few decades [1]-[3]. There are more 
and more VIR (Vascular Intervention Robot) have been 
proposed in previous researches [4]-[5]. In the past the 
traditional surgery spent patients a lot of operation time and 
has long recovery time, the burden on patients is heavy. Now 
intracavity intervention is expected to become increasingly 
popular in the medical practice, both for diagnosis and for 
surgery. A lot of diagnosis and medical surgery with an 
endoscope or a catheter are performed for minimally invasive 
surgery recently. Much more skills and experience are 
required for doctors to insert the catheter. In the operation, 
for example the catheter is inserted through patients’ blood 
vessel. Any mistakes would hurt patients and cause damages. 

Two main challenges of such surgery are presented as 
follows. Firstly, surgeons must be very well trained and 
possess the skills and experience to insert catheters. 
Intravascular neurosurgery is much more difficult than 
traditional surgery and there are few skilled Surgeons who 
can perform this type of operation. To keep pace with the 
growing number of patients, a mechanism is required to 
allow the training of sufficient numbers of surgeons. 
Secondly, during the operation, surgeons check the position 
of the catheter tip using the X-ray camera. Although they 
wear protective suits, it is very difficult to shield the doctor’s 
hands and face from the effects of the X-ray radiation, which 
may result in radiation-related illness after long periods of 

exposure. 
Many robot-assisted systems are available, and we review 

a few prominent ones here. The Haifa Rambam Medical 
Center and the Technion has designed a remote navigation 
system applied to heart interventions, whose device navigator 
uses two pairs of rollers to control the axial motion and 
discrete positioning [6]. And the RNS (Remote Navigation 
System) successfully crossed lesions with the guide wire in 17 
patients. Nan Xiao el al. presented a novel catheter system 
with monitor and micro force sensors, which can improve 
operability [7]. This system adopts two wheels tightened by a 
spring to drive the catheter inserting into the blood vessel. Liu 
Da el al. has presented a high-precision vascular interventional 
surgical robot propulsive mechanism designed a propulsive 
mechanism and carried out several experiments to test the 
accuracy of propulsive mechanism push or pull catheter [8]. 
And the experimental results verified the reasonableness and 
the accuracy of the propulsive mechanism. But they also used 
the friction wheels to drive the catheter, which is one of main 
factors that affect the accuracy of the propulsive mechanism. 
Yogesh Thakur et al. [9] developed a kind of remote catheter 
navigation system. This system allowed the user to operate a 
catheter manipulator with a real catheter. So surgeon’s 
operative skills could be applied in this case. The disadvantage 
of this system is lack of mechanical feedback. T. Fukuda et al 
[10]. Honghua Zhao et al. had introduced a novel vascular 
interventional robot including 5-DOF active supporting 
manipulator and 2-DOF catheter operating system, which can 
run smoothly and position the catheter operating system 
accurately [11].  

However, there are still rooms for the improvement of 
accuracy of mechanism. The accuracy of robot catheter system 
plays an important role in the interventional surgery [12]-[16]. 
In the previous work, the driven mechanism of slave side was 
by lead screw [17]. Moreover, the friction between 
manipulator and platform of slave side was left out of 
consideration, which causes the insufficient of dynamic 
property. Therefore, a new measurement and control method 
that satisfies the accuracy demand is expected to be proposed. 

In this paper, a cable-driven mechanism was designed to 
replace the lead screw driven mechanism. Firstly, the Stribeck 
friction model was built according LuGre friction model. 
Secondly, to verify the model, the command information was 
sent out by upper machine, and the position information will 



be transmitted to the slave side controller to realize the 
synchronous movement between the two sides. The controller 
provides closed-loop control, and two comparison 
experiments were done to verify that the friction model 
promoted control performance of the robot. 

II. SYSTEM DESCRIPTION

The interventional surgery robot was designed with the 
structure of master and slave. The surgeon console of the 
system is the master side, and the control part of the guide 
wire is the slave system. In this intervention operation system, 
the physicians do the surgery from the master side by using a 
phantom device, and the slave system includes slide platform 
and guide wire manipulator, which is controlled by PMAC 
motion control card. The movable parts of master side and 
slave side keep the same displacement, speed and rotation 
angle. Therefore, the surgeon could operate the system 
smoothly and easily. At the master side, Phantom could detect 
position information of user’s hand. At the slave side, the 
guide wire manipulator communicates with the computer 
through PCI bus protocol. The overall system diagram is as 
shown in the Fig.1. 

Fig.1 The Master-Slave system sketch map 

In the master-slave system, both the linear sliding table 
servo motor and the brushless dc motor of the slave system 
have their own encoder. Therefore, both the distance of the 
linear motion and rotation angle can be calculated accurately 
through the encoder in order to achieve the desired control 
results. Servo motor on linear sliding platform ensures the 
axial movement of the guide wire manipulator. The 
coordinated motion of EC brushless dc motor and 
electromagnetic clutch could ensure the rotation and the 
clamping or relaxing of the guide wire. To ensure the 
synchronization performance and the accuracy of the 
movement between master side and slave side, the system 
adopts the way of PID control with friction feedforward. This 
control mode guarantees the high control performance of the 
robot.   

A. The slave system 
The slave system realizes the insertion and rotation of the 

guide wire and the force feedback. The guide wire moves 
forward and backward in general situation. Moreover, when 
the guide wire moves to the branch of blood vessel or 
complicated places, the guide wire’s rotation is needed. This 
part is placed in the operating room, and surgeons manipulate 
the master side remotely. The motion of the surgical catheter 

follows the surgeon’s operation on master side. The design of 
slave manipulator is shown in Fig.2.  

(a) Front view 

 (b) Back view (c) Top view 

Fig.2 Guide wire manipulator 

As is shown in the Fig.2 (a), with the guide wire rotator 
inside, the guide wire manipulator is on the slide platform. 
Under the slide platform, a servo motor is used to drive the 
slide platform to move forward and backward, the position of 
slide platform is determined by the position of the piston rod 
on master side. The guide wire manipulator includes a 
brushless dc motors, the guide wire rotator, a FUTEK 
mechanical sensor and an electromagnetic clutch. The 
brushless dc motors and electromagnetic clutch could 
determine separation or combination between the guide wire 
and the guide wire rotator. The dc motor is used to screw or 
unscrew the gear of the guide wire rotator, and the 
electromagnetic clutch is used to clamp or relax the tip of the 
guide wire rotator. When the guide wire rotator is clamped by 
the electromagnetic clutch and screwed by the dc motor, after 
the rotator is relaxed, the guide wire could be combined with 
the guide wire manipulator so that it could rotate following the 
guide wire rotator and move back and forth following the 
guide wire manipulator. On the contrary, when the guide wire 
rotator is clamped by the electromagnetic clutch and 
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unscrewed by the dc motor, the guide wire is separated from 
the guide wire rotator so that the guide wire manipulator could 
move back or forth to do the further insertion or extraction. 
The FUTEK mechanical sensor can measure the force which 
is transferred from the guide wire, and the Phantom could 
generate the same force at the master side. 

B. The master system 

Fig.3 The master part of the robot system 

As the Fig.3 shows, the master side has three axes to 
control the slave system. The X axis is used to control the 
linear motion. When the surgeons need to manipulate the 
guide wire or catheter to go forward, firstly push the button on 
the handle, and the slave system will clamp the guide wire; 
secondly manipulate the handle go forward along the X axis, 
and the slave system will also clamp the guide wire or catheter 
to go forward. As to rotation motion, the first step is the same 
as what the surgeons do in the linear motion; secondly the 
surgeons can manipulate the Y axis to do the rotation motion.  

Moreover, the function of Z axis is to confirm if the 
surgeons want do the clockwise or anticlockwise rotation 
motion. When the surgeons put down the Z axis, the slave 
system will control the guide wire or catheter to do the 
clockwise rotation motion, and when the surgeons put up the Z 
axis, the slave system will control them to do the 
anticlockwise rotation motion. When the surgeons need to 
manipulate the slave system to do the withdrawing motion, 
they can put button down again, and ensure that the slave 
system has relaxed the guide wire or catheter. Then the 
surgeons can manipulate the handle to do the linear motion 
and go back to the suitable position. 

III. CONTROL METHOD OF THE SYSTEM

 LuGre friction model was common a research result by 
Sweden rand institute of engineering technology and France 
Grenoble laboratory. This model was put forward on basis of 
Dahl model. LuGre model considered rigid body surface was 
contacted by elastic mane, the stiffness of lower surface is 
greater than the stiffness of upper surface. When force is 
applied, because of the tangential force, mane deformation 
occurs. The force created by the deformation is namely 
friction force. When the tangential force reaches a certain 

critical point, mane generates sliding displacement. At the 
steady state, the mane of deformation is determined by the 
system operation speed. The lower the speed is, the smaller 
the deformation is; the higher the speed is, the bigger the 
deformation is, as is shown in Fig.4. 

Fig.4 LuGre friction model [29] 

 LuGre model mathematical expressions are shown as 
follows: 
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Variable z is average deformation of mane; 
0σ  

is mane 

stiffness; 1σ  is microscopic damping coefficient; 2σ  is 

viscous friction coefficient; )(vs  describes the Stribeck 

effect; 
sv  is Stribeck speed; 

sf  is static friction force. 

 When the system is in steady state (dz/dt=0), the 
corresponding relationship of friction and speed as follows: 
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 To identify the actual friction parameter of the system, 
plenty of experiments were done to get enough data. In low 
speed and high speed stage, several parts of data were selected 
to do curve fitting. The corresponding relationship between 
velocity and friction force is shown in TABLE.I. 

TABLE I 
The corresponding relationship between velocity and friction force 

Velocity (mm/s) 0.2 0. 4 0.8 1 2 

Friction (N) 0.796 0.783 0.768 0.753 0.732 

Velocity (mm/s) 5 8  10 15 20 

Friction (N) 0.757 0.778 0.803 0.881 0.960 

The experimental data was drawn into a scatter diagram, 
and curve fitting of the data could calculate the static 
parameters. The curve fitting was shown in Fig.5. 
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Fig.5 The curve fitting of static parameters 

 MATLAB provides nonlinear least-square fitting function 
Isqcurvefit. The function can be called directly in parameter 
identification. Because scatter diagram of speed and friction 
has been gained, probable values of parameters can be 
estimated. The identification result is shown in TABLE.II. 

TABLE II 
The identification result 

Static friction 
parameter 

cF (N) 
sF (N) (mm/s) 

2σ (Nm s/m) 

Identification 
result 

0.7263 0.7976  0.8063 0.0070 

 The algorithm block diagram is shown in Fig.6, the 
specific compensation control is added to the control loop. 

Fig.6 The control algorithm block diagram of the robot system 

IV. EXPERIMENT RESULTS

To evaluate the dynamic performance of the master-slave 
system, sinusoidal signal were sent to the motor controller 
from upper machine. In this paper, we do the experiments with 
an PMAC control card. The card could compose a control 
system to complete various types of function with various 
types of industrial PC, electrical amplifier, motor and sensor. 
In practice, it can meet the practical needs for a specific 
function set according to its characteristics of hardware and 
software. To realize the algorithm mentioned in this paper, we 
use visual studio software in industry PC to control lower 
computer. 

The PMAC control card is shown in Fig.7. The relational 
graphs of the experimental results are shown in Fig.8 and 
Fig.9. 

Fig.7 The PMAC control card 

Time (s) 

Fig.8 Robot servosystem without friction feedward model 

Fig.9 Robot servosystem with friction feedward model 

Figure 8 and Figure 9 show the position tracking 
experimental results. According to these results it can be 
found that robot servosystem with friction feedward model has 
a better dynamic tracking performance than the servosystem 
without friction feedward model. When the robot servosystem 
was without friction feedward, the frequency of sinusoidal 
signal was added the to 7.4Hz. The actual peak value was 
0.707 time than command peak value, and the maximal 
following error was 8.33mm. When the robot servosystem 
added friction feedward, the maximal following decreased 
obviously. 

 From the Fig.8 and Fig.9, we could know that compared 
with the robot servosystem without friction feedward, the 
dynamic tracking performance of this system is better by using 
friction feedward compensation in this paper. 

Friction compensation 
model 

Actual 
Friction 
model 



V. CONCLUSIONS 

In this paper, a cable driven interventional operational 
robot was developed. We use phantom device as positioning 
tool at master side, and use a self-designed guidewire or 
catheter manipulator to control the guidewire or catheter. In 
the motion of manipulator, the Stribeck model was built 
according actual friction force between the guidewire or 
catheter manipulator and the motion platform. With the 
friction compensation, the system achieved better real-time 
performance than the system without the friction 
compensation. Due to Stribeck friction model mainly 
compensated the steady state error, at the frist period of the 
following motion it still takes some difficulty for slave side to 
follow the command motion. However, this master-slave 
system has reached the demanded dynamic performance for 
the current remote catheter interventional surgery doctor, 
which has great value of training. 

ACKNOWLEDGEMENTS 

 This research is partly supported by the National Natural 
Science Foundation of China (61375094), National High 
Tech. Research and Development Program of China 
(No.2015AA043202). 

REFERENCES 

[1] Y. Fu, A. Gao, H. Liu, S. Guo, “The Master-slave Catheterization System 
for Positioning The Steerable Catheter”, International Journal of 
Mechatronics and Automation”, vol. 1, no. 2, pp. 143-152, 2011.  

[2] H. Zhao and X. Duan, “Design of a Catheter Operating System with 
Active Supporting Arm for Vascular Interventional Surgery”, Proceedings 
of 2011 Third International Conference on Intelligent Human-Machine 
Systems and Cybernetics, pp. 169-172, 2011.  

[3] G. Liang and Y. Xu, “Mechanism Design of a Medical Manipulator for 
Vascular Interventional Surgery”, Proceedings of the 2011 IEEE 
International Conference on Mechatronics and Automation, pp. 
2291-2296, 2011.  

[4] J. Zhang, C. Meng, Y. Ma, B. Liu and F. Zhou, “Catheter Localization for 
Vascular Interventional Robot with Conventional Single C-arm”, 
Proceedings of the 2011 IEEE/ICME International Conference on 
Complex Medical Engineering, pp. 159-164, 2011.  

[5] D. Liu, D. Zhang, and T. Wang, “Overview of the Vascular Interventional 
Robot”, The International Journal of Medical Robotics and Computer 
Assisted Surgery, vol. 4, no. 4, pp. 289-294, 2008. 

[6] R. Beyar, L. Gruberg, D. Deleanu, A. Roguin, Y. Almagor and S. Cohen, 
“Remote-control Percutaneous Coronary Interventions: Concept, 
Validation, and First-in-humans Pilot Clinical Trial”, Journal of the 
American College of Cardiology, vol. 47, pp. 296-300, 2006.  

[7] N. Xiao, J. Guo, S. Guo, T. Tamiya, “A Robotic Catheter System with 
Real-time Force Feedback and Monitor”, Australas Phys Eng Sci Med, 
vol. 3, no. 35, pp. 283-289, 2012. 

[8] L. Da and D. Liu, “Accuracy Experimental Study of the Vascular 
Interventional Surgical Robot Propulsive Mechanism”, Proceedings of the 
2011 IEEE/ICME International Conference on Complex Medical 
Engineering, pp. 412-416, 2011.  

[9] T. Yogesh, S. B. Jeffrey, W. David and D. Maria, “Design and 
performance evaluation of a remote catheter navigation system’’, IEEE 
Transactions on biomedical engineering, vol.56, no.7, pp: 1901-1908, 
2009.  

[10] F. Arai, R. Fuji and T. Fukuda, “New catheter driving method using 
linear stepping mechanism for intravascular neurosurgery’’, Proceedings 
of 2002 IEEE International Conference on Robotics and Automation, 
vol.3, pp: 2944-2949, 2002. 

[11] H. Zhao, X. Duan, H. Yu and X. Wang, “A New Tele-operating Vascular 
Interventional Robot for Medical Applications”, Proceedings of 2011 
IEEE International Conference on Mechatronics and Automation, pp. 
1798-1803, 2011.  

[12] J. Xiong, K. Chen, X. D. Yang, etal, “Accuracy Experimental Study of 
the Robot-assisted Interventional Therapy System”, Journal of 
Mechinery Design &Manufacture, vol. 1, pp. 156-158, 2010.  

[13] J. Guo, S. Guo, N. Xiao, X. Ma, S. Yoshida, T. Tamiya and M. 
Kawanishi, “A Novel Robotic Catheter System with Force and Visual 
Feedback for Vascular Interventional Surgery”, International Journal of 
Mechatronics and Automation, vol. 2, no. 1, pp. 15-24, 2012. 

[14] Y. Wang, S. Guo, B. Gao, “Vascular Elastcity Determined Mass-spring 
Model for Virtual Reality Simulators”, International Journal of 
Mechatronics and Automation, vol.5, no.1, pp1-10, 2015 

[15] X. Yin, S. Guo, N. Xiao, T. Tamiya, H. Hirata and Ishihara, “Safety 
operation Consciousness Realization of MR Fluids-base Novel Haptic 
Interface for teleoperated Catheter Minimally Invasive neuro Surgery”, 
IEEE/ASME Transactions on Mechatronics, 
DOI:10.1109/TMECH.2015.2489219, 2015. 

[16] J. Guo, S. Guo, L. Shao, P. Wang, Q. Gao, “Design and Performance 
Evaluation of a Novel Robotic Catheter System for Vascular 
Interventional Surgery”, International Journal of Microsystem 
technologies, DOI.10.1007/s00542-015-2659-4, 2015. 

[17] W. Peng, N. Xiao, S. Guo, Y. Wang. "A Novel Force Feedback 
Interventional Surgery Robotic System", Proceedings of 2015 IEEE 
International Conference on Mechatronics and Automation, pp.709-714, 
2015. 

[18] S. Iyengar and W. A. Gray, “Use of magnetic guidewire navigation in the 
treatment of lower extremity peripheral vascular disease: Report of the 
first human clinical experience”, Catheterization and Cardiovascular 
Interventions, vol. 73, no.6, pp. 739 ̢744, 2009.  

[19] M. Ueberle and M. Buss, “Control of kinesthetic haptic interfaces”, in 
Proc. IEEE/RSJ Int. Conf. on Intellig. Rob. and Syst., Workshop on 
Touch and Haptics, 2004.   

[20] J. P. Carrozza Jr, “Robotic-assisted pci–a new approach to the 
transcatheter treatment of coronary artery disease”, Cath Lab Digest, vol. 
20, October 2012.  

[21] A. M. Okamura, “Haptic feedback in robot-assisted minimally invasive 
surgery”, Current opinion in urology, vol. 19, no. 1, pp. 102, 2009. 

[22] P. Schneider, Endovascular skills: guidewire and catheterskills for 
endovascular surgery. CRC Press, 2003.  

[23] T. Wang, D. Zhang and L. Da, “Remote-controlled vascular 
interventional surgery robot”, The International Journal of Medical 
Robotics and Computer Assisted Surgery, vol.6, Issue 2, pp. 194-201, 
2010. 

[24] J. Guo, et al, "A novel robotic catheter system with force and visual 
feedback for vascular interventional surgery", International Journal of 
Mechatronics and Automation, vol.2, no.1, pp.15-24, 2012. 

[25] N. Xiao, P. Guo and S. Guo. “Push Force Feedback for a Kind of Robotic 
Catheter Navigation System”. Proceedings of 2015 IEEE International 
Conference on Information and Automation, Lijing, China, pp. 32-37, 
2015. 

[26] J. Guo, S. Guo, T. Tamiya, H. Hirata and H. Ishihara, “Design and 
Performance Evaluation of a Master Controller for Endovascular 
Catheterization”, International Journal of Computer Assisted Radiology 
and Surgery, vol.11, no.1, pp.1-13, 2015. 

[27] X. Yin, S. Guo, H. Hirata and H. Ishihara, “Design and Experimental 
Evaluation of a Teleoperated Haptic Robot Assisted Catheter Operating 
System”. Journal of Intelligent Material Systems and Structures, vol. 27, 
no.1. pp. 3–16, 2014. 

[28] S. Guo, J. Guo, L. Shao, P. Wang and Y. Wang, “Performance 
Evaluation of the Novel Grasper for a Robotic Catheter Navigation 
System”. Proceedings of 2014 IEEE International Conference on 
Information and Automation, Hulunber, China, pp.339-344, 2014. 

[29] Yuan Daning, Liu Lilan, Liu Hongzhao, Wu Ziying, Wang Zhongmin, 
“Progress of Pre-sliding Friction Model”. Journal of System Simulation, 
vol. 4, no.4, 2009. 


	Search
	Print


<<
  /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


