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To evaluate the competences of medical laboratories of blood banks in Taiwan, the long term sur-
veillance of External Quality Assessment Scheme (EQAS) on blood bank laboratories from 1998 to 
2005 in Taiwan were performed and analyzed. The participation in EQAS is not mandatory, so the 
proficiency samples were only delivered to the laboratories that agreed to participate in the scheme. 
All the participants were requested to perform the testing with routine protocol. The items of profi-
ciency tests composed of ABO grouping, RhD typing, antibody screening and identification as an 
option. Correct rates of different test items, varied scales of laboratories and test methods were 
compared. The results indicated that the correct rates of ABO grouping range from 93.9% to 100 
%, and 98.7% as average. As for RhD typing, it ranges from 90.6% to 100%, averagely 97.5%. 
Average correct rate of antibody screening and antibody identification were 88.6% and 97.1% re-
spectively. The use of multiple methods for antibody screening achieved higher correct rates than 
using single method only. The error rate of antibody screening in the district hospitals and the pri-
vate laboratories was higher than in the medical centers and the regional hospitals. The blood bank 
performance in Taiwan has achieved high competence by using EQAS and the laboratories can 
keep continuous quality improvement in blood transfusion service. For equivocal samples, blood 
bank laboratories are recommended to use more than one method for antibody screening to elevate 
their correct rates. EQAS is beneficial for quality control of blood bank laboratories and the con-
tinuous improvement of their competences. 
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Introduction 

The primary purposes of the External Quality Assess-
ment Scheme (EQAS) carried out in Taiwan is to exam-
ine the quality performance of the laboratories of four 
different scales, including medical centers, regional hos-
pitals, district hospitals, and private laboratories. Fur-
thermore, EQAS can be used as a monitor and lead to 
the establishment of a database of laboratory quality 

performance and testing accuracy comparisons. This 
database provides valuable assistance in evaluations and 
the laboratory inspections in Taiwan [1-4]. 

Continual improvement of blood bank laboratories 
performance can be achieved by internal quality control 
and external proficiency scheme. Because of the im-
proving of medical laboratory technology and instru-
mentation as well as the standardization of blood banks 
testing protocols, the accuracy and quality of blood bank 
advanced dramatically worldwide [5-7]. Taiwan Society 
of Laboratories Medicine (TSLM) has conducted Qual-
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ity Assurance Surveillance Program on clinical laborato-
ries (including blood bank) in Taiwan granted by De-
partment of Health, Taiwan since 1994. However, the 
government subsidy for blood bank was discontinued 
from 2003; the participants attended the program at their 
expense ever since. In spite of the halt of funding, TSLM 
continued to set up the Committee of Proficiency Test in 
Blood Bank Laboratory which aims to establish correct 
concept of quality control and to improve the perform-
ance of blood bank laboratory in Taiwan. Based on the 
findings from EQAS, the conferences for continuous 
education can be held to improve the competence of 
blood banks. 

This paper collected the data of EQAS for blood 
bank laboratory in Taiwan from 1998 to 2005, and dis-
cussed the competence of blood bank laboratories of 
different scales. 

Materials and Methods 

The proficiency testing samples obtained from the Tai-
wan Blood Service Foundation were prepared and sent 
along with an instruction manual after stability and uni-
formity validation by the blood bank laboratories of 
medical centers located in different areas. All enrolled 
test items were routine pre-transfusion examinations of 
blood banks in Taiwan, including ABO and RhD typing, 
antibody screening and identification. Antibody identifi-
cation was not included in EQAS until 2000. ABO 
grouping and RhD typing were categories as “required 
items” while antibody screening and antibody identifica-
tion were “optional items.” Exercise materials basically 
included six tubes of 3-5% red blood cell suspensions 
and six tubes of plasma, except that 3-5% red blood cell 
suspensions had been replaced by whole blood samples 
during 2000-2002. Exercise materials became 4 tubes of 
3-5% red blood cell and 4 tubes of plasma, and sent to 
participants twice per year after 2003. The exercise ma-
terials were delivered by certified express company at 
4℃ and required to store at the same temperature during 
the entire time period prior to testing. 

The participants were required to treat the profi-
ciency specimens as routine samples, and all the tests 
had to be run by the receiving laboratory only. Because 
the participation in EQAS was not mandatory, the profi-
ciency samples were only delivered to the laboratories 
that agreed to participate in the scheme. Participants 
were divided into two groups by their ranking: medical 
center, regional hospital and blood center were catego-
rized as group 1 because their high specimen numbers 

and strictly demands of accuracy; Group 2 was com-
posed of district hospitals and private laboratories. 

The data showed in this survey were collected dur-
ing the period of 1998 to 2005. Correct rates of exercise 
items were calculated after receiving the reports. Com-
parison results of exercise items, and laboratory scales 
were evaluated by Excel. 

Results 

The numbers of the participants of laboratories in 
each year varied during the eight years, ranging from 99 
to 501 since all participants were volunteers, with some 
enrolling while others withdrawing over the years. Due 
to the discontinuance of government’s grants, the num-
ber of participant decreased dramatically in 2003.After 
then the number of participated laboratories increased 
again in 2004 and 2005. 

ABO grouping and RhD typing 

The average correct rate of ABO grouping was 98.7% 
(Table.1), ranging from 93.9 % to 100 %(Table. 2) Be-
fore 2003, a high percentage of laboratories in Taiwan 
only performed cell typing. The ratio increased from 
73.6% in 2000 to 95.3% in 2005, showing a tendency 
toward the use of both cell typing and serum typing 
methods (Figure I). 

For RhD typing item, the average correct rate was 
97.5% (Table 1), increasing from 90.6% in 1998 to 100 
% in 2000 and 2005 (Table 2).  

Antibody screening and antibody identification 

The total average correct rate of antibody screening was 
88.6% (Table 1), ranging from 77.2% to 97.9% (Table 
3). The correct rate was 95.6% and 91.0% in 1998 and 
1999 respectively. However, the average correct rate was 
decreased to 77.2% in 2000 when an irregular antibody 
anti-E sample was included in testing samples for the 
first time, and increased to 97.9% in 2003. In 2001, the 
correct rate of antibody screening was 87.8%, and in-
creased to 94.4% in 2004 with anti-Mia sample. Fur-
thermore, when the exercise materials contained more 
than one irregular antibody sample (anti-E, anti-Mia , or 
anti-D) in 2002 and 2005, and the correct rate was 
85.0% and 91.3%, respectively. 

Antibody identification was a respectively new item 
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started by TSLM in 2000. For the participants who had 
the ability to execute antibody identification, the average 
correct rate of antibody identification was 97.5% (Table 
1), ranging from 93.9% to 99.5% (Table 3) 

The comparison of correct rates for antibody 
screening among different scale of hospitals was shown 
in Table 4. The better correct rates were found in hospi-
tals with higher scales (medical centers and regional 
hospitals) than in the lower scales hospitals (district hos-
pitals and private laboratories). The most commonly 

used screening method in Taiwan was manual polybrene 
(MP). The correct rate was 91.4% when used MP alone 
(Table 5). Noteworthily, the correct rates were 100% 
when more than one method was used for the tests (Ta-
ble 5). Those methods used for double-checking include 
Saline-AHG (Anti-Human Globulin), Albumin—AHG, 
LISS—AHG, (Low Ionic Strength), PEG—AHG (Poly-
ethylene glycerol), and Column Agglutination Testing 
[8, 9]. 

Table 1  Average correct rates of four exercise items from 1998 to 2005 
Exercise items No. of participants* Correct rates 

ABO grouping 2611 98.7% 
RhD typing 2611 97.5% 
Antibody screening 1742 88.6% 
Antibody identification  587 97.5% 

*Times of number of participants, twice a year and years. 
 

Table 2  Number of participants and correct rates of ABO grouping and RhD typing from 1998 to 2005 
Year No. of participants Correct rates of ABO grouping Correct rates of RhD typing
1998 409 98.6% 90.6% 
1999 383 96.9% 96.2% 
2000 501 100 % 100 % 
2001 389 99.2% 97.1% 
2002 365 99.8% 99.9% 
2003 99 93.9% 99.7% 
2004 211 98.1% 99.8% 
2005 254 99.5% 100 % 

 

 
Fig.1  The frequency of blood banks performing both forward and reverse typing methods for ABO grouping in 
Taiwan, 1998 to 2005. 
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Discussion 

The present data has shown a continuous improvement 
of blood bank laboratories in Taiwan from 1998 to 2005. 
In addition to the external quality scheme, the technical 
improvement and continue education for EQAS partici-
pant each year also help greatly in the amelioration of 
testing quality in Taiwan. For ABO blood grouping, 

some participants didn’t perform serum typing which 
might be the reason for them failed to meet the expecta-
tion in EQAS. Before 2000, there were some laborato-
ries using polyclonal anti-D reagents to test RhD. After 
then, the participants had all been using monoclonal 
blend IgG+IgM anti-D reagents to perform RhD typing, 
which was the main cause of the better accuracy. By 
using both cell typing and serum typing for ABO blood 
grouping and replacing the polyclonal antibody to 
monoclonal antibody for RhD typing, correct rates were 

Table 3  Correct rates of antibody screening and antibody identification from 1998 to 2005 
No of Participants Correct Rates *Sample number 

Antibody screening Antibody identification Year Antibody 
screening 

Antibody 
identification 

Antibody 
screening

Antibody 
identification positive negative anti-E anti-Mia anti-D

1998 203 NA** 95.6% NA 0 2 0 0 0 
1999 234 NA 91.0% NA 2 0 0 0 0 
2000 284 88 77.2% 94.3% 1 1 1 0 0 
2001 288 185 87.8% 99.5% 0 5 0 0 0 
2002 251 82 85.0% 93.9% 2 3 1 1 0 
2003 84 62 97.9% 98.4% 1 7 1 0 0 
2004 186 82 94.4% 98.6% 1 7 0 1 0 
2005 212 88 91.3% 98.0% 3 5 1 1 1 

* The positive samples of antibody screening were included for antibody identification exercise after 2000. 
**NA: not available 

 
Table 4  Correct rates of antibody screening among different scales of medical laboratories from 1998 to 2005 

Year 
Medical 
Centers 

Regional 
Hospitals 

District 
Hospitals 

Private 
Laboratories 

1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 

100.0% 
100.0% 
100.0% 
94.1% 
100.0% 
100.0% 
100.0% 
100.0% 

100.0% 
93.3% 
97.9% 
98.4% 
93.0% 
100.0% 
95.2% 
100.0% 

93.3% 
89.0% 
69.3% 
84.1% 
81.2% 
94.1% 
91.7% 
84.6% 

100.0% 
94.5% 
83.3% 
82.4% 
66.7% 
91.7% 

100.0% 
90.0% 

Average 99.3% 97.2% 85.9% 88.6% 
 

Table 5  Correct rates of antibody screening by different detection methods during 2004 and 2005 
Test formats 

 
Single Double Triple 

Methods* 1 1+2 1+3 1+4 1+5 1+6 1+2+6 1+4+6 
No. of Lab** 603 16 13 9 1 32 1 1 
No. of  Correct 551 16 13 9 1 32 1 1 
Correct rate 91.4% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 
＊Methods include: 1) Manual Polybrene; 2) Saline – AHG; (3) Albumin – AHG; (4) LISS – AHG; 

(5) PEG – AHG;  (6) Column Agglutination Testing 
＊＊62 incomplete reply forms were omitted 
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remained high for these years.  
The manual polybrene technique is a rapid, simple 

and sensitive method for red blood cell antibody detec-
tion which has been adopted to perform antibody 
screening in Taiwan for decades. The procedure includes 
three phases; the first part is takes place in low ionic 
solution with antigen-antibody reaction; then add poly-
brene, a positively charged synthetic polymer, to induce 
nonspecific aggregation between erythrocytes; at last a 
salt solution is used to resuspend the aggregates pro-
duced by polybrene. The presence of an antibody is rec-
ognized by the persistence of agglutination after poly-
brene effects have been reversed [10, 11]. The method 
has been used for pretransfusion testing which consists 
of ABO grouping, antibody screening and cross-matching 
in Taiwan since 1983. Due to the rapid (about 3 min), 
easy performance, economical cost, and reliable results, 
manual ploybrene method is widely accepted and per-
formed by blood bank laboratories in Taiwan. However, 
the lack of adequate sensitivity for Kell system antibod-
ies has prevented it from becoming a ubiquitous test in 
the countries where Kell-incompatibility is relatively 
common. On the contrary, manual ploybrene is a com-
mon blood bank test in Taiwan because Taiwanese peo-
ple rarely have K-antigens [12]. However, the medical 
technologists need to be experienced and well-trained to 
use manual polybrene properly and correctly [13, 14]. 
Thus, to refer the query positive antibody screening re-
sults, additional methods for antibody screening used in 
Taiwan such as Saline-AHG, Albumin-AHG, PEG-AHG, 
LISS-AHG, and column agglutination testing are rec-
ommended to prevent missing positive antibody screen-
ing and confirm the results. Based on the data collected, 
the use of double methods elevated the correct rate to 
100% while that of using manual polybrene method 
alone was 91.4%. This is in accordance with Melo’s in-
vestigation result, “when multiple methods were used, 
the correct rate of antibody screening rose up to 100%” 
[6]. Thus, it is highly recommended to have the per-
formance of double methods as the protocol of antibody 
screening when equivocal sample tested [15].  

Because Anti-E and anti-Mia are two of the most 
frequently irregular antibodies in Taiwan, the Technical 
Committee has decided to add irregular antibodies to the 
exercise materials afterwards since 2000. At first, the 
anti-E was added in the exercise materials in 2000, the 
correct rate of antibody screening dropped to 77.2%. 
After then, through the peer group learning and continue 
education conference, the correct rates elevated when 
each type of irregular antibodies sample was included in 
the exercise materials for the second time. The correct 

rates were from 77.2% to 97.9%, and from 87.6% to 
94.4% for anti-E and anti-Mia respectively (Table.3 ). 

The correct rate of antibody identification had im-
proved over the eight years. It was 94.3% in 2000, in-
creased to 99.5% in 2001(Table 3) but dropped to 93.9% 
in 2002 because both anti-E sample and anti-Mia sample 
were added to the exercise materials and made the iden-
tification more difficult for participants. Interestingly, 
the correct rate reached 98.0% in 2005 with the testing 
samples of anti-E, anti-Mia, anti-D. This indicated that 
the participants had become capable of dealing with 
complicated cases of antibody identification, and even 
though the incidence of anti-D is very low in Taiwan, 
most of the blood banks still have the ability to identify 
it. 

All of the hospitals were ranked into four scales ac-
cording to the hospital accredited by Taiwan Joint 
Commission of Hospital Accreditation. The four scales 
were medical centers, regional hospitals, district hospi-
tals, and private laboratories. Medical centers provide 
500 beds or above and comprise the departments of 
transfusion medicine or the division of blood bank. 
There were more technologists and clinical laboratory 
specialist working for the blood banks and being fully 
responsible for transfusion services. The laboratories of 
these medical centers used multiple methods and many 
of them were equipped with fully automated instru-
ments. There are 250 to 499 beds in a regional hospital 
and the capacity of blood banks is lower since there are 
only a few technologists in service. District hospitals 
provide less than 249 beds and have no independent di-
visions of blood bank or full-time blood bank technolo-
gists. 

More of the private laboratories are operated by 
only one medical technologist. When performing ABO 
grouping, some of the private laboratories use slide 
method because they do not have instruments such as 
blood bank centrifuges available. There were different 
regulations and guidelines for clinical laboratories in the 
hospitals of different scales to obey and fallow. As a re-
sult, the numbers of clinical lab professionals and avail-
ability of instruments vary from scale to scale. These 
factors related to the competence and quality perform-
ance of a laboratory. In this study, the participants were 
further divided into two groups. Group 1 was composed 
of medical centers and regional hospitals and group 2 
was composed of district hospitals and private laborato-
ries. The results of irregular antibody screening showed 
that group 1 had a higher correct rate and there was a 
significant difference between the correct rates of group 
1 and group 2. Take together, the fact that the blood bank 
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laboratories in the hospitals with more beds, such as 
medical centers and regional hospitals, had performed 
better than those in the district hospitals and private 
laboratories, which were of lower scales (data not 
shown).  

Thus, it is recommended that blood banks of district 
hospitals and private laboratories use two or more 
methods to confirm the equivocal antibody screening 
testing results due to the difficulties of detecting all 
clinically significant antibodies with one single tech-
nique [16-18]. Besides original testing item, DAT may 
useful and should be considered to include in the future 
EQAS program. Also, brief discussion of educational 
subject may help, educational materials such as cause of 
ABO discrepancies, false positive and negative Rh(D) 
results, reagent storage, incubation temperature, cen-
trifugation speed etc. may also benefit to the improve-
ment of blood bank laboratories. Furthermore, the stan-
dardization is the tendency of other clinical laboratories. 
Through the standard operation procedure and reliable 
automatic system, the workflow efficiency and accuracy 
can be increased remarkably. 

In conclusion, External Quality Assessment Scheme 
offer a valuable management tool because they enable 
laboratory personnel to compare their laboratory results 
with those obtained in other laboratories when the same 
material is examined. In addition, EQAS program can 
help participants to detect their potential problems. The 
information collected in the long term surveillance, 
EQAS, is an essential reference for the design of good 
training courses and continuing education of the quality 
improvement [7, 19]. 

References 

1. Sciacovelli L, Secchiero S, Zardo L, et al. External qual-
ity assessment: an effective tool for clinical governance 
in laboratory medicine. Clin Chem Lab Med 
2006;44(6):740--9. 

2. Menitove JE. Process control. Standard for blood banks 
and transfusion services. 22nd ed. Bethesda: American 
Association of Blood Banks 2003;11--69. 

3. Menitove JE. Assessments: internal and external. 
Standard for blood banks and transfusion services. 22nd 
ed. Bethesda: American Association of Blood Banks 
2003;93. 

4. Holburn AM, Prior D, Whitton CM. The UK national ex-
ternal quality assessment scheme in blood group se-
rology. ABO and D grouping, antibody screening, direct 
antiglobulin test and antibody identification. Clinical and 

Laboratory Haematology 1988;10:73--85. 
5. Knowles SM, Milkins CE, Chapman JF, et al. The United 

Kingdom national external quality assessment scheme. 
Blood transfusion laboratory practice: trends in profi-
ciency and practice between 1985 and 2000. Transfus 
Med 2002;12: 11--23. 

6. Melo L, Pellegrino J Jr, Bianco C, et al. Twelve years of 
the Brazilian external quality assessment program in 
immunohematology: benefits of the program. J Clin Lab 
Anal 2005;19:209--18. 

7. Bejrachandra S, Saipin J, Nathalang O, et al. External 
quality assessment scheme in red blood cell serology: a 
5--year experience in Thailand. Immunohematol 2006; 
22:1--5. 

8. Mintz PD, Anderson G. Comparison of a manual 
hexadimethrine bromide--antiglobulin test with saline- 
and albumin-antiglobulin tests for pretransfusion testing. 
Transfusion 1987; 27:134--7. 

9. Fisher GA. Use of the manual polybrene test in the rou-
tine hospital laboratory. Transfusion 1983; 23:152--4. 

10. Mintz PD, Anderson G. Comparison of a manual 
hexadimethrine bromide-- antiglobulin test with sa-
line--and albumin--antiglobulin tests for pretransfusion 
testing. Transfusion 1987 Mar--Apr; 27(2):134--7. 

11. Lalezari P, Jiang A.F. The manual polybrene test: a 
simple and rapid procedure for detection of red cell an-
tibodies. Transfusion 1980 Mar--Apr; 20(2):206--11. 

12. Lin M. Compatibility testing without a centrifuge: the 
slide polybrene method. Transfusion 2004; 44:410--3. 

13. Chang JB, Wu TL, Tsao KC,et al. Accreditation of 
medical laboratories by using ISO15189 in Taiwan: a 
report of fitness investigation. J Biomed Lab Sci 2007; 
19(2):47--55.  

14. Brecher ME, Combs MR,, Drew MJ,et al. Initial detection 
and identification of alloantibodies to red cell antigens. 
AABB Technical Manual 2002; 411  

15. Mina A. A new quality control model using performance 
goals based on biological variation in external quality 
assurance scheme. Clin Chem Lab Med 
2006;44(1):86--91. 

16. Castilho LM, Pellegrino J, Bechelli APP, et al. Evaluation 
of recent techniques for detection of red blood cell anti-
bodies in sera of reference samples, patients, pregnant 
women, and blood donors. J Clin Lab Anal 1996; 
10:250--256. 

17. Engelfriet CP, Reesink HW. What is the best technique 
for the detection of red cell alloantibodies. Vox Sanguinis 
1995; 69:292--300. 

18. Knight RC, Silva M. New technologies for red cell se-
rology. Blood Rev 1996;10:101--110.  

19. Parham DM. External quality assessment slide 
schemes: pathologists’ experiences and perceptions. J 
Clin Pathol 2006 May; 59(5): 530--2. Epub 2006 Mar 8. 

 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


