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Abstract— Blockchain is a decentralized and immutable
technology which offers transparency for the digital world,
where habitual technology does not. The novel blockchain
technology may be employed by many sectors, i.e., healthcare,
bank, government services, and supply chain. In particular,
Biomedical Engineering Supply Chain (BESC) is a significant
part of the medical sector that supplies equipment for the
medical sector i.e., Covid-19 testing kit, PPE (Personal
Protection Equipment), and medicine. The biomedical product
should be able to be traced and the data secured; otherwise, the
initial data may be modified and potentially risking patients and
the public. Nevertheless, the conventional centralized
technology creates a leakage point and as such, compromises
data security. This paper proposes a new data dealing approach
with using Hyperledger Fabric Blockchain-based BESC to
alleviate the centralized controllable and operational issues. The
blockchain-based BESC is a novel approach, which can control
the users and subsequently eliminate the possibility of
tampering within the blockchain system when stored.

Keywords— Consortium blockchain, Covid-19, biomedical,
transaction, security.

I. INTRODUCTION

In 2009 [1], Nakamoto has developed Bitcoin application
that was designed only for financial transactions [2].
Blockchain is a chain of the block that consists of hash key,
timestamps, transactions, and previous block's hash key [2].
The hash key is 256 bits crypto key, and each block comprises
of the current hash key and the previous block's hash key
[3][4]. The timestamp is the block creation time, and each
block must have one transaction [2]. The properties of
blockchain are shown in Fig. 1.
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As previously stated, Blockchain is a chain of the block
that is created by the hash signature illustrated by Fig. 1. One
of the growing interests on the blockchain is in healthcare,
where many experts [5] believe that decentralized technology
could solve some of its issues, such as data missing, data
tampering, confidential data security. Blockchain offers a new
approach to securing data in the storage and therefore, it is
deemed that medical data can be made consistently available
across all users instantaneously by employing blockchain in
healthcare. Such approach is not possible on centralized
system.
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The recent COVID-19 pandemic has put emphasis on the
efficiency for medical product supply. To date the World
health organizations (WHO) has deemed that COVID-19 as a
global pandemic [6]. Nearly 31,571,198 people are effected
and 971,177 people has died in short time in the world by such
disease. The only preventive measure to combat the spread of
the disease is to protect health person from the virus. As a
consequence, the demand for medical products and equipment
are substantially increased. However, health system of every
country faces significant challenges in tracking and keeping
records of medical products. Limited capacities and in
addition with conventional supply chain process, the
pharmaceutical companies are unable to manage with the
supply effectively. Moreover, the existing approach of supply
chain may not be able to rapidly identify specific point within
the supply chain that needs to be improved i.e., worker
shortage, worker securities, privacy of product and shortage
of medical essentials. The issue is also compounded with the
widespread problem regarding poor health services,
ineffective monitoring, inappropriate lab capability and
restricted health care facilities.

The biomedical engineering is the application of the
principles and problem-solving techniques of engineering to
biology and medicine. Biomedical engineering improves the
healthcare department by inventing and manufacturing the
disease protecting equipment i.e. medicine, testing device, and
chemical. Such equipment helps mass population to be
protected from diseases outbreak such as COVID-19 [7]. The
biomedical, medical engineering product of COVID-19 such
as testing kit, facemask, and hand sanitizer are crucially
needed in the fight against the COVID-19. Each disease
require specialized medical equipment in disease treatment.
To rapidly supply biomedical engineering products to
emergency response teams in various countries, biomedical
engineering supply chain is the best way to coordinate the
supply of product systematically. However, the existing
approach of supply chain is inefficient and consistent issue
may persists, i.e. operational and disruption risk [8][9][10],
product tracking and data tracing [11], conventional data
transaction [12] and finding the data leakage point in the
system [11]. As such, these are some of the generic issues that
BESC may be able to alleviate. This paper proposed a
Hyperledger Fabric Blockchain technology for the
biomedical, medical engineering supply chain to upgrade the
data security while controlling the user in the BESC system.

II. BACKGROUND

Hyperledger Fabric (HF) is an open-source permissioned
blockchain introduced by the Linux Foundation [13] that
contains a security infrastructure for authentication and
authorization. Execute-Order-Validate architecture is a new
approach to the transaction that enable HF to operate uniquely
from other blockchain platform. Indeed, based on the
consensus protocol, transactions are ordered in HF [14]. Then,



in the execution phase, each peer executes transactions
sequentially in the same order. In addition, it supports general-
purpose programming language smart contracts i.e.
chaincodes [15].

HF allows the creation of different channels within the
same network. Every channel has its ledger, and only
members of the channel has the copy of the ledger. Fig. 2
illustrates the channel concept [14][16].

Organization Z

Organization X  Organization Y

Fig. 2: Channel concept of Hyperledger Fabric

Fig. 2 represents two-channels and three organizations,
where channel 1 members are Organization X and
Organization Y, whereas channel 2's members are
Organization Y and Organization Z. As such, Organization Y
has both channels ledger because it connects with both
channels. Similarly, Organization X has channel 1's ledger,
and Organization Z has channel 2's ledger.

HF introduces orderer nodes to achieve consensus. Three
ordering services are offered by HF [14].

e Solo: It has only one ordering node that makes it a
single-point-of-failure. Thus, solo ordering service is
not suitable for business [14]. However, it could be
employed for non-critical operation such as education
or product development.

e Kafka: Kafka follows the leader and follower
approach, where the leader orderer sends the
transactions to the follower orderer nodes. The choice
of the leader is made dynamically, and as long as the
majority of the nodes is up, the system is built to
sustain using the Crash  Fault Tolerant (CFT)
mechanism [14]. The HF also has the option that
supports multiple orderers, but the downside is the
challenge to deploy [17].

e Raft: It is a new ordering service of HF and possess
similar characteristics to Kafka and also has the same
concepts i.e., follow the leader and follower methods.
However, Raft is relatively simple to set up [14].

The supply chain is a process that connects the world and
supplies the products from origin to end customers. Therefore,
the supply chain require every sector to provide a product
where it needs. To date, there are many types of the supply
chain, ie. food supply chain, pharma supply chain,
biochemical engineering supply chain, and electronics
product supply chain.

In particular, Biomedical Engineering Supply Chain is
typically related to the medical sector, which deals with the
supply medical products. The importance of such supply chain
is apparent in the recent outbreak of coronavirus (COVID-19),
where World Health Organization (WHO) has announced as

pandemic leading to global emergency[18][19][20]. Under a
period of a year, many parts of the world are locked down and
borders are shut to prevent the virus from spreading. Some
countries are severely affected e.g., USA, India, and Brazil. In
addition, a counter measure has been taken to mitigate the
coronavirus. As such, the demand for medical products and
equipment substantially rises. Medical institution, hospitals
and emergency response teams are in need of personal and
protective equipment (PPE), testing-kit facemask, and hand
sanitizer [21].

In spite of investing high amount of money to improve
medicinal product, the healthcare system must also look to
improving biomedical engineering supply chain system. It is
to ensure rapid process of product supply. Also, the supply-
chain industry is facing a lack of data transparency issue that
ensure product security. The conventional data dealing
method leaves the gap that enables malicious user tamper with
confidential data. Therefore, an efficient BESC is essential to
connect critical medical components with the medical
professionals and it includes supplier, manufacturer, exporter,
and importer.

In fact, blockchain potential use cases in healthcare vary
accordingly to satisfy different requirements, such as data
sharing, security, and data access. Blockchain is now showing
enough opportunities to become an integral part of fighting
against COVID-19 as it would enable efficient tracking and
monitoring solutions, ensure a transparent supply chain of
vital products. This paper discusses blockchain-based BESC
to ensure product quality, traceability, and faster process that
typical supply chain method could not support.

III. RELATED WORK

The current era of technology is raised by the blockchain
that mainly offers high security technology. Blockchain may
be able to confirmed that the data is secured in the storage
which doesn't compromise with security. The acceptance of
blockchain is increasing very fast because of the poor data
dealing scheme of conventional technology. Basically, the
issue of habitual technology is the development method called
a centrally managed scheme. Malicious users may attempt to
manipulate poor data dealing approach of conventional
technologies to leak out confidential data. Conventional
technology provide transparency by only the trusted person,
which is the reason issues such as data tampering, leakage of
confidential data, and data sharing are quite prominent
[11][12].

In general, the significant issue is confidential data leakage
that needs to be addressed, however finding the actual leakage
point is difficult in the conventional data dealing method. In
addition, the conventional approach is poor, which takes a
long time to complete a process. This paper's aim is to provide
a high level of data security with rapid process, complemented
with using blockchain technology. This paper proposed
Hyperledger Fabric Blockchain where users will be controlled
and from this research, not only BESC but using this approach
the supply chain industry will be benefited.

IV. SYSTEM ARCHITECTURE AND WORKFLOW

This section discusses the core system of HF blockchain-
based BESC. The system architecture is illustrated by Fig. 3,
where BESC is developed based upon the HF blockchain. The
module of BESC is a supplier, manufacturer, warehouse,
hospital, and admin. Each entity is designed to acquire a copy



of the central ledger. The blockchain's stored data cannot be
tampered and as a consequence, confidential data leak out will
be impossible. The system workflow is also discussed in this
section that illustrates the five steps shown by Fig. 4.
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Fig. 4: Workflow of Biomedical Engineering Supply Chain

Admin: Admin user creates and updates, also creates a
new batch that is the first stage of the medical equipment
batch.

Supplier: Supplier provides the raw materials to the
manufacturer for the production of medical equipment and
updates the data in the system: materials name, quality, and
variety.

Manufacturer: Manufactures the product that is batch
initiated by admin and update the product information, i.e.
product quantity, product ID, production date-time, expire
date, warehouse name, and warehouse address.

Distributor: After production, the product goes to the
distributor, which later sends it to the next destination i.e.,
retailer, and the user of the distributor updates the data such as
warehouse environment quantity, a destination address, ship
name, ship number, estimated date.

Retailer: The retailer is the sales point where the
consumer can find their product. The retailer updates the data,
i.e. receiving date, product quality, ship name, ship number,
and transport information.

Consumer: Consumer is the final destination of this
system. Consumer buys the product and updates the purchase
date. In addition, this system provides an option to consumer
to comments about the product.

This research follows such a transparent way where used
pair-to-pair data dealing approaches that reduced the
operational time and provide high data security.

V. DESIGN AND METHOD OF EXPERIMENTS

The Hyperledger blockchain platform evaluated in this
experiment is Hyperledger Fabric v1.2. These experiments are
conducted on a Lenovo Ideapad 320, and the machine
specifications are Intel(R) Core(TM) i3-6006U CPU @
2.00GHz, 8GB RAM, SSD 128GB, running Ubuntu 18.04. By
varying the workload, two platform's performance will be

evaluated to justify the proposed solution with 500
transactions and the metrics are execution time, latency, and
throughput.

The first experiment is the scalability that is measured by
varying the number of nodes up to 20 in this platform. In the
second experiment, the transaction is measured from the
submission of the transaction for consensus by the peers until
added to the block. Execution time is the time required for a
platform to add and execute a transaction successfully. The
number of successful transactions per second is throughput
and the latency is the time that takes to respond to each
transaction [22].

Hyperledger Caliper is the tool used to quantify
blockchain performance. It allows users to test different
blockchain platform to obtain the result. This paper used a
modified version of Hyperledger Caliper. Hyperledger
Caliper has some characteristics i.e., resource usage and
transactions per second (TPS) and it generates HTML reports.
The experiment conducted in this work is basically to
calculate the execution time. The architecture of evaluating
the performance of the blockchain platform has mainly four
layers such as performance analysis layer, adapter layer,
interface layer, and blockchain framework. The architecture
of evaluating the performance is shown in Fig. 5.

The major layer of Caliper architecture is the adaption
layer. This layer is mainly for the integration of different
blockchain implementations into the evaluation system. For
every blockchain platform to be tested, the adaptor is
responsible to translate between the blockchain protocol and
the Caliper north bound interfaces (NBIs). The interface layer
is responsible for providing multiple blockchain north bound
interfaces that are used to deploy, invoke, and query smart
contracts. The function of the performance evaluation layer is
to perform stress tests on the implemented blockchain
platform, where the blockchain network details and test
parameters are provided as input for each test.
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Fig. 5: The architecture of evaluating the performance

Twenty nodes are created to see the node creation time of
the proposed system that represents in Fig. 6. The minimum
node creation time is 8 seconds at 9 nodes and the maximum
node creation time is 31 seconds for 18 nodes. Therefore, the
average node creation time is 16 seconds of the proposed
system.
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For comparative analysis, the experiment is conducted
based on 500 transactions for both the proposed system and
the compared system. The proposed system requires 0.09
seconds for first transaction and the compared system i.e.,
Ethereum need 0.21 seconds for the first transaction.

The proposed system is compared with the Ethereum
platform, i.e., transaction time, latency time, and throughput
time. The comparative analysis of the proposed system is
shown in Fig. 7 through Fig. 9. The execution time of
Hyperledger and Ethereum with varying number of
transactions is 1, 100, 200, 300, 400, 500 in scale.

For comparative analysis, the experiment is conducted
based on 500 transactions for both the proposed system and
the compared system. The proposed system requires 0.09
seconds for first transaction and the compared system i.e.,
Ethereum need 0.21 seconds for the first transaction.

The proposed system is compared with the Ethereum
platform, i.e., transaction time, latency time, and throughput
time. The comparative analysis of the proposed system is
shown in Fig. 7 through Fig. 9. The execution time of
Hyperledger and Ethereum with varying number of
transactions is 1, 100, 200, 300, 400, 500 in scale.
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The outcome of the proposed system is compared with
other researcher's work, where the latency and throughput of
Hyperledger are better than the Ethereum. In 2017, Dinh [23]
works on the benchmarks of different blockchain network
were the platforms Ethereum, Hyperledger, and Parity. The
latency of Parity is better than Ethereum and Hyperledger.
However, the throughput of Parity is quite poor if compared
against Hyperledger and Ethereum. In any number of
transactions, the performance of Hyperledger is consistently
higher than Ethereum and parity. Another researcher Suporn
[24] works on the same benchmarks but there were 2
platforms Ethereum and Hyperledger. It is observed that the
outcome is comparable to the proposed system. The latency
and throughput of Hyperledger are consistently better than
Ethereum. The difference of proposed system with other
research works are blockchain's type, applications and,
performance, where the proposed system used private
blockchain and supply chain application. In contrast, other
rescarch  works employed public blockchain and
cryptocurrency application. The proposed system's outcome is
discussed in the subsequent section.

VI. RESULTS AND DISCUSSION

The performance of Hyperledger Fabric is analysed and
compared with Ethereum based on the execution time,
average latency, throughput.

This work investigates the execution time of varying the
number of transactions with different platforms. The
execution time is shown by Fig. 7, where two different line
graphs shows the transaction execution time each of the
systems. The Hyperledger transacted time is 0.12 second less
than the Ethereum system for first transaction. The transaction
execution time increases with the number of transactions. But
at 300 number of transactions, Ethereum execution time is
faster when compared with the Hyperledger. At 500 number
of transactions, the execution time of Hyperledger is 1.12
seconds, however Ethereum require only 2.58 seconds.
Therefore, the Hyperledger fabric transaction execution time
is better than the Ethereum execution time.

The comparison of latency in five sets of experiments for
each platform is presented in Fig. 8. The latency of each
platform for the first transaction is 0.07 seconds of the
Hyperledger platform and the latency of Ethereum platform is
0.20 seconds. When the number of transactions is increased
from 200 to 300, the latency is high in both platforms when
compared with other data set. The latency is increasing as the
transactions increased in both platforms. But the latency
growth rate of Hyperledger fabric is slower, as opposed to
latency growth of Ethereum which is comparatively high.



The throughput (transaction/second) of Hyperledger and
Ethereum are shown by Fig. 9 in unit of transaction per
second. At the base point 100, both platforms achieved
maximum throughput of Hyperledger 309.54 transactions per
second and Ethereum 45.09 transactions per second. At the
base point 500, Hyperledger throughput is 298.33 transactions
per second and Ethereum throughput is 33.53tns/s. Gradually,
the throughput decreases with the number of increasing
transaction. Hyperledger has picked up higher throughput
from the beginning than Ethereum in all of the data sets.

Ethereum consistently performs poorly  where
Hyperledger performs better in the term of transaction
execution time, latency, and throughput.

VII. CONCLUSION

Blockchain brings out many significant features, which
introduced a novel dealing approach. Since 2008, the
technology has been rapidly expanding and also being
increasingly accepted because of the immutable and
transparent features. On the other hand, the conventional
dealing method is immature and lack of transparency. This
research focused on the data security and the process time. To
that end, the efficiency of the proposed method is more
secured and faster than conventional technologies. In addition,
the proposed system performs faster process as compared to
other blockchain platforms. This novel dealing method
substantially reduces the processing time and also offers the
ability to control users action.

REFERENCES

[1] Zibin Zheng, Shaoan Xie, Hongning Dai, Xiangping Chen, and
Huaimin Wang, “An Overview of Blockchain Technology:
Architecture, Consensus, and Future Trends”, IEEE 6th International
Congress on Big Data, (2017).

[2] Md. Ratul Amin, Megat F. Zuhairi and Md. Nazmus Saadat, “Enhanced
Blockchain Transaction: A Case of Food Supply Chain Management”,
Journal of Engineering and Applied Sciences 15 (1): 99-106, 2020.

[31 Ali Dorri, Salil S. Kanhere, Raja Jurdak, Parveen Gauravaram,
“Blockchain for IoT security and privacy: The case study of a smart
home”, IEEE International Conference on Pervasive Computing and
Communication Workshops (PerCom Workshops), 2017.

[4] Mohammad Badrul Hossain, Sadman Sakib Akash, Md. Asraful
Haque, “coinBD: An Enhanced Version of Proof of Work With Less
Computational Power”, 2018.

[5] Radanovi¢ I, Liki¢ R, “Opportunities for Use of Blockchain
Technology in Medicine”, Applied Health Econ Health Policy, pp.
583-590, 2018.

[6] Shashank Kumar and Ashok Kumar Pundir, “Blockchain—Internet of
things (IoT) Enabled Pharmaceutical Supply Chain for COVID-19”,
NA International Conference on Industrial Engineering and Operations
Management Detroit, 2020.

[7] Dmitry Ivanov, “Predicting the impacts of epidemic outbreaks on
global supply chains: A simulation-based analysis on the coronavirus
outbreak (COVID-19/SARS-CoV-2) case,” Transportation Research
Part E 136, 2020.

[8] Fahimnia, B., Jabarzadeh, A., Sarkis, J., “Greening versus resilience: A
supply chain design perspective”, Transportation Res.- Part E 119, pp.
129-148, 2018.

[91 Choi, T.-M., Wen, X., Sun, X., Chung, S.-H., “The mean-variance
approach for global supply chain risk analysis with air logistics in the
blockchain technology era”, Transportation Res. Part E: Logistics
Transportation Rev. 127, pp. 178-191, 2019.

[10] Xu, S., Zhang, X., Feng, L., Yang, W., “Disruption risks in supply
chain management: a literature review based on bibliometric analysis”,
Int. J. Prod, 2020.

[11] Mengchen Cai, Ming Li, Wanwan Cao, “Blockchain based Data
Distribution and Traceability Framework in the Electric Information
Management System”, pp. 82-87, 2019.

[12] Xiaofen Wang, Hong-Ning Dai, Ke Zhang, “Secure and flexible
economic data sharing protocol based on ID-based dynamic exclusive
broadcast encryption in economic system”, pp. 177-185, 2019.

[13] Androulaki, E., Barger, A., Bortnikov, V., Cachin, C., Christidis, K.,
De Caro, A., ... & Muralidharan, S., “Hyperledger fabric: a distributed
operating system for permissioned blockchains”, Thirteenth EuroSys
Conference, p. 30, 2018.

[14] S. Shalaby, A. A. Abdellatif, A. Al-Ali, A. Mohamed, A. Erbad and M.
Guizani, “Performance Evaluation of Hyperledger Fabric,” 2020 IEEE
International Conference on Informatics, IoT, and Enabling
Technologies (ICIoT), Doha, Qatar, pp. 608-613, 2020.

[15] E. Androulaki et al., “Hyperledger fabric: a distributed operating
system for permissioned blockchains,” presented at the Proceedings of
the Thirteenth EuroSys Conference, p. 30, 2018.

[16] Hyperledger-fabricdocs master documentation, [Online].
Available:https://Hyperledger-
fabric.readthedocs.io/en/latest/ordererdeploy.html.[ Accessed: 21-
May-2020]

[17] Apache ZooKeeper, [Online]. Available:

https://zookeeper.apache.org.[Accessed: 01-Jun-2020]

[18] Catrin Sohrabi, Zaid Alsafi, Niamh O'Neill, Mehdi Khan, Ahmed
Kerwan, Ahmed Al-Jabir, Christos losifidis, Riaz Agha, “World Health
Organization declares global emergency: A review of the 2019 novel
coronavirus (COVID-19)”, International Journal of Surgery, pp. 71-76,
2020.

[19] Jiang, F., Deng, L., Zhang, L. et al., “Review of the Clinical
Characteristics of Coronavirus Disease 2019 (COVID-19)”, ] GEN
INTERN MED 35, pp.1545-1549, 2020.

[20] Enforcement Policy for Face Masks and Respirators during the
Cornovirus Disease (COVID19) Public Health Emergency (Revised),
June, 2020. https://www.fda.gov/regulatory-information/search-fda-
guidance-documents/enforcement-policy-face-masks-and-respirators-
during-coronavirus-disease-covid-19-public-health (2020), Accessed
4th Jun 2020.

[21] Neil J.Rowan, John G.Laffey, “Challenges and solutions for addressing
critical shortage of supply chain for personal and protective equipment
(PPE) arising from Coronavirus disease (COVID19) pandemic — Case
study from the Republic of Ireland”, Science of The Total
Environment, 2020.

[22] J. Rubin, “BTCSpark : Scalable Analysis of the Bitcoin Block-chain
using Spark,” pp. 1-14, 2015.

[23] T. T. A. Dinh, J. Wang, G. Chen, R. Liu, B. C. Ooi, and K.-L. Tan,
“Blockbench: A framework for analyzing private blockchains”, 2017.

[24] Suporn Pongnumkul, Chaiyaphum Siripanpornchana, and Suttipong
Thajchayapong, “Performance Analysis of Private
BlockchainPlatforms in Varying Workloads”, 2017.




<<
  /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


