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Welcome to the Technoclone Coffee House 

CAN FRANCEËS DANGEROUS ANIMALS AFFECT YOUR HEMOSTASIS? p. 19 

pp. 4-17 

THE NEXT ERA OF  
HEMOSTASIS TESTING 

Sunday July 12th, 2026  
4:00 PM ï 4:30 PM 

Monday July 13th, 2026 
10:45 AM ï 11:15 AM 
 

at the Technoclone  
booth #600 
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VIENNA & PARIS ï  
TWO CITIES, ONE COFFEE HOUSE TRADITION  

Both cities share the belief that a 

coffee house is far more than a place 

to enjoy a cup of coffee ï it is a place 

where ideas are born, relationships 

are built, and inspiration flourishes. 

Marble tables, elegant chairs, news-

papers, fine pastries, and the  

unmistakable aroma of freshly  

brewed coffee have become  

timeless symbols of this European 

tradition. 

Today, the caf®s of Paris and the 

coffee houses of Vienna continue to 

represent a lifestyle that values  

conversation, creativity, and taking 

time for what truly matters. Since 

2011, the Viennese Coffee House 

Culture has been recognised by  

UNESCO as part of Austria's  

Intangible Cultural Heritage,  

celebrating a tradition where, as the 

famous saying goes, "time and 

space are consumed, but only the 

coffee is found on the bill." 

At Technoclone, we are delighted to 

bring together the spirit of Vienna 

and Paris - two capitals united by 

their passion for coffee, the iconic 

kipferl and croissant, culture, innova-

tion, meaningful conversations... and 

Thrombin Generation. 

 

The story of Europe's great coffee 

houses begins in Paris, where  

caf®s became vibrant meeting 

places for philosophers, artists, wri-

ters, and politicians during the 17th 

century. They were the birthplace of 

ideas, lively discussions, and  

cultural movements that shaped  

European society.  

 

Inspired by this tradition, Vienna  

developed its own unique coffee 

house culture at the end of the 17th 

century. While Paris celebrated the 

energy of conversation and  

intellectual debate, Vienna  

transformed the coffee house into a 

place where people could spend 

entire days reading, writing, meeting 

friends, conducting business, or 

simply enjoying the atmosphere.  

 

The Viennese coffee house is 
a typical institution of  Vienna 

and played an important part in 
shaping Viennese culture. 

Since 2011 the ò Viennese 
Coffee House Cultureò is part 

of  UNESCO. 

Vienna currently has around 1,100 licensed coffee houses and 

900 licensed coffee house restaurants, as well as 181 coffee-pastry shops. 

By 1790, Paris was home to more than 1,800 caf®s, where philosophers, scientists, artists  

and politicians gathered to exchange ideas. These caf®s even played an important role during the French RevolutionΦ  

The Parisian café is a defining 
institution of  Paris and has 

played a central role in shaping the 
city's cultural, intellectual and 
social life for more than three 

centuries.  

The croissant isn't originally French!  
It was inspired by the Austrian Kipferl 

and became a French icon after Viennese 
bakeries introduced it to Paris.  



BERND R. BINDER PUBLICATION PRIZE  
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Year  Name Article 

2023/2024 Antoine Rauch 

Mickael Rosa 

Shear Forces Induced Platelet Clearance Is a New Mechanism of 

Thrombocytopenia 

Circulation Research. 2023;133:826-841 

2023/2024 Kami Pekayvaz Mural cell-derived chemokines provide a protective niche to safeguard 
vascular macrophages and limit chronic inflammation 

Immunity Volume 56, Issue 10 p2325-2341.e15 October 10, 2023  

2022 Sarajo Mohanta Neuroimmune cardiovascular interfaces control atherosclerosis 
Nature.2022; 605:152ï159 

2021 Dimitrios Tsiantoulas  APRIL limits atherosclerosis by binding to heparan sulfate proteoglycans  
Nature 2021; 597(7874):92-96  

2019 / 

2020 
Anja Nitzsche 

 

Endothelial S1P1 Signaling Counteracts Infarct Expansion in Ischemic 
Stroke. 
Circulation Research. 2021;128:363ï382   

2018 Lynda Zeboudj Selective EGF-Receptor Inhibition in CD4+ T Cells Induces Anergy and 
Limits Atherosclerosis 

JACC Vol. 71, NÁ2, 2018, January 16, 2018:160-72 
2017 Miguel Jim®nez-Alc§zar 

Chandini Rangaswamy        

Host DNases prevent vascular occlusion by neutrophil extracellular traps  
Science 358,1202-1206 (2017) 

2016 Emiel van der Vorst   High-Density Lipoproteins Exert Pro-inflammatory Effects on  
Macrophages via Passive Cholesterol Depletion and  
PKC-NF-KB/STAT1-IRF1 Signaling  
Cell Metab. 2017 Jan 10;25(1):197-207 

2015 Katrin F. Nickel  The polyphosphate-factor XII pathway drives coagulation in prostate 
cancer- associated thrombosis 
Blood. 2015;126(11):1379-1389 

2014 Andrew Sage  MHC Class II-Restricted Antigen Presentation by Plasmacytoid Dendritic 
Cells Drives Proatherogenic T Cell Immunity 
Circulation 2014;130:1363-1373 

Winners from 2014 to 2024 

BRB AWARD GOES TO MUNICH & LILLE 

The Bernd R. Binder Publication Award was 

established 2012 in memory of the founder of 

Technoclone Prof. Dr. Binder to promote young 

scientists  who have shown an outstanding 

contribution to the field of Vascular Biology and 

Thrombosis Research. For information on the 

BRB Awards you can turn to 

www.technoclone.com or visit www.ecth.org 

or follow us on LinkedIn to be informed of the 

tender of the Awards. The next winner will be 

awarded at the ECTH 2027. 

From 2023 on the BRB Award is part of the European Congress on  

Thrombosis and Haemostasis (ECTH). The publication prize for the year 2023 & 2024 

was awarded to Dr. Kami Pekayvaz from the LMU Munich & Prof. Antoine Rauch and 

Mickael Rosa, PhD from Lille University Hospital during the opening ceremony of the 

ECTH on October 22, 2025 in Prague, Czech Republic. 

 

Dr. Nikolaus B. Binder, CSO Technoclone,  

Dr. Kami Pekayvaz (winner 2023) and Tilman Hackeng 

ECTH Board 

Tilman Hackeng ECTH Board, Mickael Rosa PhD 

(winner 2024) and  Dr. Nikolaus B. Binder, CSO 

Technoclone 
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MANY THERAPIES, ONE TRUTH 

One assay to read them all ð thrombin generation in the era of mimetics, 

rebalancing agents and ultra-long FVIII 

by Nikolaus B. Binder 
Chief Scientific Officer at Technoclone  

Lǘ ƛǎ ƘŀǊŘ ǘƻ ƻǾŜǊǎǘŀǘŜ Ƙƻǿ ƳǳŎƘ Ƙŀǎ ŎƘŀƴƎŜŘ ŦƻǊ ǇŜƻǇƭŜ ǿƛǘƘ ƘŜƳƻǇƘƛƭƛŀ !Φ {ǘŀƴŘŀǊŘ ƘŀƭŦ-ƭƛŦŜ ŦŀŎǘƻǊ ±LLL ŎƻƴŎŜƴǘǊŀǘŜǎ ŀƴŘ ǘƘŜ ŬǊǎǘ 

ŜȄǘŜƴŘŜŘ-ƘŀƭŦ-ƭƛŦŜ ǇǊƻŘǳŎǘǎ ǿŜǊŜ ŀƭǊŜŀŘȅ ŜǎǘŀōƭƛǎƘŜŘ ŀ ŘŜŎŀŘŜ ƻǊ ƳƻǊŜ ŀƎƻΦ ²Ƙŀǘ ǘƘŜ ƭŀǎǘ ǘŜƴ ȅŜŀǊǎ ƘŀǾŜ ŀŘŘŜŘ ƛǎ ƎŜƴǳƛƴŜƭȅ  

ǘǊŀƴǎŦƻǊƳŀǝǾŜΦм ¢ƘŜ ŬǊǎǘ C±LLL-ƳƛƳŜǝŎ ōƛǎǇŜŎƛŬŎ ŀƴǝōƻŘȅΣ ŜƳƛŎƛȊǳƳŀōΣ ǊŜŘŜŬƴŜŘ ǿƘŀǘ ǇǊƻǇƘȅƭŀȄƛǎ ŎƻǳƭŘ ƭƻƻƪ ƭƛƪŜΦ ! Ŏƭŀǎǎ ƻŦ  

ǊŜōŀƭŀƴŎƛƴƎ ŀƎŜƴǘǎ τ ŬǘǳǎƛǊŀƴΣ ŎƻƴŎƛȊǳƳŀō ŀƴŘ ƳŀǊǎǘŀŎƛƳŀō τ ƴƻǿ ōƻƻǎǘǎ ǘƘǊƻƳōƛƴ ƎŜƴŜǊŀǝƻƴ ōȅ ƭƻǿŜǊƛƴƎ ǘƘŜ ƴŀǘǳǊŀƭ  

ŀƴǝŎƻŀƎǳƭŀƴǘǎ ŀƴǝǘƘǊƻƳōƛƴ ƻǊ ǝǎǎǳŜ ŦŀŎǘƻǊ ǇŀǘƘǿŀȅ ƛƴƘƛōƛǘƻǊΣ ǿƛǘƘƻǳǘ ǊŜǇƭŀŎƛƴƎ ŀ ŦŀŎǘƻǊ ŀǘ ŀƭƭΦпΣр ¦ƭǘǊŀ-ƭƻƴƎ C±LLL ƳƻƭŜŎǳƭŜǎ ǎǳŎƘ 

ŀǎ ŜŦŀƴŜǎƻŎǘƻŎƻƎ ŀƭŦŀ ό!ƭǘǳǾƻŎǘύ ƘŀǾŜ ŀǊǊƛǾŜŘΣ ŀƴŘ ŀ ƴŜȄǘ-ƎŜƴŜǊŀǝƻƴ ƻŦ ƳƛƳŜǝŎǎ τ aƛƳу ŀƴŘ b·¢ллт τ ŜƴƎƛƴŜŜǊŜŘ ŦƻǊ ǎǝƭƭ 

ƎǊŜŀǘŜǊ ǇƻǘŜƴŎȅ ƛǎ ƴƻǿ ƻƴ ǘƘŜ ƘƻǊƛȊƻƴΦнΣо 9ǾŜǊȅ ƻƴŜ ƻŦ ǘƘŜǎŜ ŀŘǾŀƴŎŜǎ ƛǎ ŀ ƎƛƊ ǘƻ ǇŀǝŜƴǘǎΦ 9ŀŎƘ ŀƭǎƻ ŀǎƪǎ ǎƻƳŜǘƘƛƴƎ ƴŜǿ ƻŦ ǘƘŜ  

ƭŀōƻǊŀǘƻǊȅΥ ŬǊǎǘ ǘƻ ƪƴƻǿ ŜȄŀŎǘƭȅ ǿƘŀǘ ǘƘŜ ǇŀǝŜƴǘ ƛǎ ǊŜŎŜƛǾƛƴƎΣ ŀƴŘ ǘƘŜƴ ǘƻ ŎƘƻƻǎŜΣ ŦǊƻƳ ŀ ƎǊƻǿƛƴƎ ǎƘŜƭŦ ƻŦ ǾŀƭƛŘŀǘŜŘ ŀǎǎŀȅǎΣ ǘƘŜ 

ƻƴŜ ǘƘŀǘ ŀƴǎǿŜǊǎ ǘƘŜ ǊƛƎƘǘ ǉǳŜǎǝƻƴΦ 

! ŘƛũŜǊŜƴǘ ŀǎǎŀȅ ŦƻǊ ŜǾŜǊȅ ŘǊǳƎ 

¢ƘŜ ŎƘƻƛŎŜ ōŜƎƛƴǎ ǿƛǘƘ ǘƘŜ ƳƻƭŜŎǳƭŜΦ CƻǊ ǎǘŀƴŘŀǊŘ ƘŀƭŦ-ƭƛŦŜ C±LLLΣ ǘƘŜ ŎƭŀǎǎƛŎŀƭ ƻƴŜ-ǎǘŀƎŜ ŎƭƻǩƴƎ ŀǎǎŀȅ ǊŜƳŀƛƴǎ ǘƘŜ ŘŜǇŜƴŘŀōƭŜ 

ǿƻǊƪƘƻǊǎŜΦ CƻǊ ŜȄǘŜƴŘŜŘ ƘŀƭŦ-ƭƛŦŜ C±LLL ǇǊƻŘǳŎǘǎΣ ƻƴŜ-ǎǘŀƎŜ ŀƴŘ ŎƘǊƻƳƻƎŜƴƛŎ ǊŜǎǳƭǘǎ Ŏŀƴ ŘƛǾŜǊƎŜ ǎǳōǎǘŀƴǝŀƭƭȅ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ 

ƳƻƭŜŎǳƭŜ ŀƴŘ ǘƘŜ ŀt¢¢ ǊŜŀƎŜƴǘΣ ŀƴŘ ŎƘǊƻƳƻƎŜƴƛŎ ǎǳōǎǘǊŀǘŜ ŀǎǎŀȅǎ ŀǊŜ ƎŜƴŜǊŀƭƭȅ ǘƘŜ ƳƻǊŜ ǊŜƭƛŀōƭŜ ŎƘƻƛŎŜΦс 

9ŦŀƴŜǎƻŎǘƻŎƻƎ ŀƭŦŀ ό!ƭǘǳǾƻŎǘύ ƛǎ ŀ ŎŀǘŜƎƻǊȅ ƻŦ ƛǘǎ ƻǿƴΦ {ŜƭŜŎǘŜŘ ƻƴŜ-ǎǘŀƎŜ ǊŜŀƎŜƴǘǎ Ŏŀƴ ƳŜŀǎǳǊŜ ƛǘ ŀƊŜǊ ƭƻŎŀƭ ǾŀƭƛŘŀǝƻƴΣ ōǳǘ  

ŎƘǊƻƳƻƎŜƴƛŎ ŀǎǎŀȅǎ ŀƭǿŀȅǎ ƻǾŜǊŜǎǝƳŀǘŜ ƛǘǎ ŀŎǝǾƛǘȅΣ ŀƴŘ ǘƘŜ ƳŀƎƴƛǘǳŘŜ ƻŦ ǘƘŀǘ ƻǾŜǊŜǎǝƳŀǝƻƴ ƛǎ ǇǊƻŘǳŎǘ-ǎǇŜŎƛŬŎ τ ǎƻ ŀŎŎǳǊŀǘŜ 

ƳŜŀǎǳǊŜƳŜƴǘ ŘŜǇŜƴŘǎ ƻƴ ŀ ŘŜŘƛŎŀǘŜŘΣ ǇǊƻŘǳŎǘ-ǎǇŜŎƛŬŎ ŎŀƭƛōǊŀǘƻǊΣ ǊŜŎƻƳƳŜƴŘŜŘ ŦƻǊ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ŀƴŘΣ ǿŜ ƘƻǇŜΣ ōǊƻŀŘƭȅ 

ŀǾŀƛƭŀōƭŜ ōŜŦƻǊŜ ƭƻƴƎΦуΣфΣмл 

¢ƘŜ C±LLL ƳƛƳŜǝŎǎ ǎǇŜŀƪ ȅŜǘ ŀƴƻǘƘŜǊ ƭŀƴƎǳŀƎŜΦ 9ƳƛŎƛȊǳƳŀō τ ŀƴŘ ǘƘŜ ƳƻǊŜ ǇƻǘŜƴǘ ƴŜȄǘ-ƎŜƴŜǊŀǝƻƴ ŀƴǝōƻŘƛŜǎ aƛƳу ŀƴŘ 

b·¢ллт ƴƻǿ ƛƴ ǘǊƛŀƭǎ τ ŘǊƛǾŜ ŀt¢¢-ōŀǎŜŘ ƻƴŜ-ǎǘŀƎŜ ŀǎǎŀȅǎ ǿƛƭŘƭȅ ƻũ-ǎŎŀƭŜΣ ǎƻ ŀ ŎƘǊƻƳƻƎŜƴƛŎ ŀǎǎŀȅ ōǳƛƭǘ ƻƴ ōƻǾƛƴŜ ǊŜŀƎŜƴǘǎ ƛǎ ǘƘŜ 

ƻƴƭȅ ǿŀȅ ǘƻ ǊŜŀŘ ǊŜǎƛŘǳŀƭ ƻǊ ƛƴŦǳǎŜŘ C±LLLΣ ŀƴŘ ǘƻ ǉǳŀƴǝŦȅ ƛƴƘƛōƛǘƻǊǎΣ ƛƴ ǘƘŜƛǊ ǇǊŜǎŜƴŎŜΦнΣт 

¢ƘŜǎŜ ǘǿƻ ŦŀŎǘǎ ŎƻƭƭƛŘŜ ƛƴ ǘƘŜ ƘŀǊŘŜǎǘ ǿŀȅ ǿƘŜƴ ŀ ǇŀǝŜƴǘ ƻƴ ŀ ƳƛƳŜǝŎ ŀƭǎƻ ƴŜŜŘǎ !ƭǘǳǾƻŎǘ τ ŦƻǊ ǎǳǊƎŜǊȅ ƻǊ ŀ ōǊŜŀƪǘƘǊƻǳƎƘ 

ōƭŜŜŘΦ ¢ƘŜ ƳƛƳŜǝŎ ŦƻǊŎŜǎ ȅƻǳ ƻƴǘƻ ŀ ōƻǾƛƴŜ ŎƘǊƻƳƻƎŜƴƛŎ ŀǎǎŀȅΤ ōǳǘ ŎƘǊƻƳƻƎŜƴƛŎ ŀǎǎŀȅǎ ŀƭǿŀȅǎ ƻǾŜǊŜǎǝƳŀǘŜ !ƭǘǳǾƻŎǘ ōȅ ŀ 

ǇǊƻŘǳŎǘ-ǎǇŜŎƛŬŎ ŀƳƻǳƴǘΦ aŜŀǎǳǊƛƴƎ ŀƴ !ƭǘǳǾƻŎǘ ǘƻǇ-ǳǇ ŀƎŀƛƴǎǘ ŀ ƳƛƳŜǝŎ ōŀŎƪƎǊƻǳƴŘ ƛǎ ǘƘŜǊŜŦƻǊŜ ƎŜƴǳƛƴŜƭȅ ŘƛŶŎǳƭǘΣ ŀƴŘ ƻƴƭȅ ŀ 

ŎƘǊƻƳƻƎŜƴƛŎ ŀǎǎŀȅ ǎǇŜŎƛŬŎŀƭƭȅ ŎŀƭƛōǊŀǘŜŘ ŦƻǊ ŜŦŀƴŜǎƻŎǘƻŎƻƎ ōŜƎƛƴǎ ǘƻ ƳŀƪŜ ƛǘ ŀŎŎǳǊŀǘŜΦмлΣмм 

¢ƘŜ ǊŜōŀƭŀƴŎƛƴƎ ŀƎŜƴǘǎ ǇƻǎŜ ǘƘŜ ƻǇǇƻǎƛǘŜ ǇǊƻōƭŜƳΥ ǘƘŜǊŜ ƛǎ ƴƻ ŦŀŎǘƻǊ ǘƻ ƳŜŀǎǳǊŜ ŀǘ ŀƭƭΦ ¢ƘŜ ǇŀǝŜƴǘ ǊŜƳŀƛƴǎ ŦŀŎǘƻǊ-ȊŜǊƻΤ ŬǘǳǎƛǊŀƴΣ 

ŎƻƴŎƛȊǳƳŀō ŀƴŘ ƳŀǊǎǘŀŎƛƳŀō ǿƻǊƪ ōȅ ƭƻǿŜǊƛƴƎ ŀƴǝǘƘǊƻƳōƛƴ ƻǊ ǝǎǎǳŜ ŦŀŎǘƻǊ ǇŀǘƘǿŀȅ ƛƴƘƛōƛǘƻǊΣ ƭƛƊƛƴƎ ǘƘǊƻƳōƛƴ ƎŜƴŜǊŀǝƻƴ  

ǿƛǘƘƻǳǘ ǘƻǳŎƘƛƴƎ C±LLLΦпΣр 5ǊǳƎ-ǎǇŜŎƛŬŎ ƳŀǊƪŜǊǎ ŜȄƛǎǘ τ ŀƴǝǘƘǊƻƳōƛƴ ŀŎǝǾƛǘȅ ŦƻǊ ŬǘǳǎƛǊŀƴΣ ŘǊǳƎ ƭŜǾŜƭǎ ŦƻǊ ǘƘŜ ŀƴǝ-¢CtL ŀƴǝōƻŘƛŜǎ 

τ ōǳǘ ƴƻƴŜ ǊŜǇƻǊǘǎ ǘƘŜ ƴŜǘ ƘŜƳƻǎǘŀǝŎ ŜũŜŎǘΣ ǿƘƛŎƘ ƛǎ ŜȄŀŎǘƭȅ ǿƘŀǘ ƳŀǧŜǊǎ ǿƘŜƴ ǘƘŜǎŜ ŀƎŜƴǘǎ ŀǊŜ ŘƻǎŜŘ ŎƭƻǎŜ ǘƻ ǘƘŜ ŜŘƎŜ ƻŦ 

ƻǾŜǊ-ŎƻǊǊŜŎǝƻƴΦ 9ŀŎƘ ǎƛƴƎƭŜ-ŦŀŎǘƻǊ ŀǎǎŀȅ ƛǎ ƛƴŘƛǎǇŜƴǎŀōƭŜΣ ȅŜǘ ŜŀŎƘ ŀƴǎǿŜǊǎ ŀ ŘŜƭƛōŜǊŀǘŜƭȅ ƴŀǊǊƻǿ ǉǳŜǎǝƻƴ τ Ƙƻǿ ƳǳŎƘ ƻŦ ƻƴŜ 

ŦŀŎǘƻǊ ƛǎ ǇǊŜǎŜƴǘ τ ŀƴŘ ǘƘŀǘ ǉǳŜǎǝƻƴ ƛǎ ǎƘǊƛƴƪƛƴƎ ƛƴ ǊŜƭŜǾŀƴŎŜ ŀǎ ǊŜƎƛƳŜƴǎ ŎƻƳōƛƴŜΦ 



Page 5                                                                                                                                                                                         TECHNONEWS 

CƛƎǳǊŜ мΦ aƻŘŜǊƴ ƘŜƳƻǇƘƛƭƛŀ ! ǘƘŜǊŀǇƛŜǎ ŜŀŎƘ ƳŀǇ ǘƻ ŀ ŘƛũŜǊŜƴǘ ǎƛƴƎƭŜ-ŦŀŎǘƻǊ ŀǎǎŀȅ τ ƻǊ ǘƻ ƴƻƴŜ ŀǘ ŀƭƭΦ  

hƴƭȅ ǘƘǊƻƳōƛƴ ƎŜƴŜǊŀǝƻƴ ƛƴǘŜƎǊŀǘŜǎ ŜǾŜǊȅ ƳƻŘŀƭƛǘȅ ƛƴǘƻ ƻƴŜ ǊŜŀŘƻǳǘ ƻŦ ƴŜǘ ƘŜƳƻǎǘŀǝŎ ŎŀǇŀŎƛǘȅΦ 

²ƘŜǊŜ ǎƛƴƎƭŜ-ŦŀŎǘƻǊ ŀǎǎŀȅǎ Ǌǳƴ ƻǳǘ ƻŦ ǊƻŀŘ 

¢ƘŜ ƘŀǊŘŜǎǘ τ ŀƴŘ Ƴƻǎǘ ŎƭƛƴƛŎŀƭƭȅ ŎƻƳƳƻƴ τ ǎƛǘǳŀǝƻƴǎ ŀǊŜ ǇǊŜŎƛǎŜƭȅ ǘƘŜ ƻƴŜǎ ƴƻ ŦŀŎǘƻǊ ƭŜǾŜƭ Ŏŀƴ ŘŜǎŎǊƛōŜΦ !ŘŘ C±LLL ǘƻ ŀ ǇŀǝŜƴǘ 

ŀƭǊŜŀŘȅ ƻƴ ŀ ƳƛƳŜǝŎΣ ŀǎ Ƴŀȅ ōŜ ƴŜŜŘŜŘ ŀǊƻǳƴŘ ǎǳǊƎŜǊȅΣ ŀƴŘ ǘƘŜ ŎƻƳōƛƴŜŘ ŜũŜŎǘ ƻƴ ǘƘǊƻƳōƛƴ ƎŜƴŜǊŀǝƻƴ ƛǎ ƴƻǘ ǘƘŜ ǎǳƳ ƻŦ ǘǿƻ 

ƴǳƳōŜǊǎΤ ƛƴ ǾƛǘǊƻ ǘƘŜ ƛƴǘŜǊŀŎǝƻƴ ƛǎ ƴƻƴ-ŀŘŘƛǝǾŜΣ ŀƴŘ ƴŜƛǘƘŜǊ ŀ C±LLL ƭŜǾŜƭ ƴƻǊ ŀ ƳƛƳŜǝŎ ŎƻƴŎŜƴǘǊŀǝƻƴ ǇǊŜŘƛŎǘǎ ǘƘŜ ƴŜǘ ǊŜǎǳƭǘΦмн 

.ȅǇŀǎǎƛƴƎ ŀƎŜƴǘǎ ƻũŜǊ ƴƻ ǎƛƴƎƭŜ-ŦŀŎǘƻǊ ǘŀǊƎŜǘ ǘƻ ƳŜŀǎǳǊŜ ŀǘ ŀƭƭΦ {ǿƛǘŎƘƛƴƎ ǊŜƎƛƳŜƴǎΣ ƻǊ ǘƘŜ ƻǾŜǊƭŀǇ ǿƛƴŘƻǿ ǿƘŜƴ ƻƴŜ ǘƘŜǊŀǇȅ ƛǎ 

ǎǘƻǇǇŜŘ ŀƴŘ ŀƴƻǘƘŜǊ ōŜƎƛƴǎΣ ǎǘŀŎƪǎ ŜũŜŎǘǎ ǘƘŀǘ ǎƛƳǇƭȅ ƘŀǾŜ ƴƻ ƴǳƳōŜǊ ƻƴ ŀƴȅ ŦŀŎǘƻǊ ŀǎǎŀȅΦ 

bƻǿƘŜǊŜ ƛǎ ǘƘƛǎ ƳƻǊŜ ŎƻƴǎŜǉǳŜƴǝŀƭ ǘƘŀƴ ŀ ōǊŜŀƪǘƘǊƻǳƎƘ ōƭŜŜŘ ƛƴ ŀ ǇŀǝŜƴǘ ƻƴ ŀ ƳƛƳŜǝŎΦ wŜŀŎƘƛƴƎ ŦƻǊ ŀ ōȅǇŀǎǎƛƴƎ ŀƎŜƴǘ ƛǎ 

ǎƻƳŜǝƳŜǎ ƴŜŎŜǎǎŀǊȅΣ ōǳǘ ƛǘ ŎŀǊǊƛŜǎ ǊŜŀƭ ŘŀƴƎŜǊΥ ŜƳƛŎƛȊǳƳŀō ŀƴŘ ŀŎǝǾŀǘŜŘ ǇǊƻǘƘǊƻƳōƛƴ ŎƻƳǇƭŜȄ ŎƻƴŎŜƴǘǊŀǘŜ ŀŎǘ ǎȅƴŜǊƎƛǎǝŎŀƭƭȅ 

ƻƴ ǘƘǊƻƳōƛƴ ƎŜƴŜǊŀǝƻƴΣ ŀƴŘ ǘƘŜ ŎƻƳōƛƴŀǝƻƴ Ƙŀǎ ŎŀǳǎŜŘ ǘƘǊƻƳōƻǎƛǎ ŀƴŘ ǘƘǊƻƳōƻǝŎ ƳƛŎǊƻŀƴƎƛƻǇŀǘƘȅΦмо ! ǎƛƴƎƭŜ-ŦŀŎǘƻǊ ŀǎǎŀȅ ƛǎ 

ōƭƛƴŘ ƘŜǊŜΦ ! Ǝƭƻōŀƭ ǾƛŜǿ ƻŦ ǘƘŜ ǇŀǝŜƴǘΩǎ ǘƻǘŀƭ ǘƘǊƻƳōƛƴ-ƎŜƴŜǊŀǝƴƎ ŎŀǇŀŎƛǘȅΣ ōȅ ŎƻƴǘǊŀǎǘΣ Ŏŀƴ ǎƘƻǿ ǿƘŜƴ ŀŘŘŜŘ ƘŜƳƻǎǘŀǝŎ  

ǎǳǇǇƻǊǘ ƛǎ ǎǳŶŎƛŜƴǘ τ ŀƴŘ ǿƘŜƴ ƛǘ Ǌƛǎƪǎ ǝǇǇƛƴƎ ƛƴǘƻ ƘŀǊƳŦǳƭ ŜȄŎŜǎǎ τ ƳŀƪƛƴƎ ƛǘ ǇƻǎǎƛōƭŜ ǘƻ ǇŜǊǎƻƴŀƭƛȊŜ ǘƘŜ ŘƻǎŜ ǊŀǘƘŜǊ ǘƘŀƴ 

ƎǳŜǎǎΦмс 

¢Ƙƛǎ ƛǎ ǘƘŜ ŎǊǳȄΣ ŀƴŘ ƛǘ ƛǎ ǿƻǊǘƘ ǎǘŀǝƴƎ ǇƭŀƛƴƭȅΥ ƛƴ ǘƘŜǎŜ ǎŜǩƴƎǎ ǿŜ Řƻ ƴƻǘ ŀŎǘǳŀƭƭȅ ŎŀǊŜ Ƙƻǿ ƳǳŎƘ ŦŀŎǘƻǊ ƛǎ ƛƴ ǘƘŜ ǘǳōŜΦ ²Ŝ ŎŀǊŜ 

Ƙƻǿ ƳǳŎƘ ǘƘǊƻƳōƛƴ ǘƘŜ ǇŀǝŜƴǘ Ŏŀƴ ƳŀƪŜ τ ƴŜƛǘƘŜǊ ǘƻƻ ƭƛǧƭŜ ƴƻǊ ǘƻƻ ƳǳŎƘΦ ¢Ƙŀǘ ƛǎ ǘƘŜ ǇƘȅǎƛƻƭƻƎƛŎŀƭ ŜƴŘǇƻƛƴǘ ŜǾŜǊȅ ƻƴŜ ƻŦ 

ǘƘŜǎŜ ǘƘŜǊŀǇƛŜǎ ƛǎ ǊŜŀŎƘƛƴƎ ŦƻǊΣ ōȅ ǾŜǊȅ ŘƛũŜǊŜƴǘ ǊƻǳǘŜǎΦ 

hƴŜ ŀǎǎŀȅ ǘƘŀǘ ǊŜŀŘǎ ǘƘŜ ǿƘƻƭŜ ǎȅǎǘŜƳ 

¢ƘŜ ǘƘǊƻƳōƛƴ ƎŜƴŜǊŀǝƻƴ ŀǎǎŀȅ ό¢D!ύ ƳŜŀǎǳǊŜǎ ǘƘŀǘ ŜƴŘǇƻƛƴǘ ŘƛǊŜŎǘƭȅΦ wŀǘƘŜǊ ǘƘŀƴ ƛǎƻƭŀǝƴƎ ŀ ǎƛƴƎƭŜ ŦŀŎǘƻǊΣ ƛǘ ƛǎ ŀ Ǝƭƻōŀƭ ŀǎǎŀȅ 

ǘƘŀǘ ǊŜŎƻǊŘǎ ǘƘŜ ŎƻƳōƛƴŜŘ ŜũŜŎǘ ƻŦ ǘƘǊƻƳōƛƴ ŦƻǊƳŀǝƻƴ ŀƴŘ ƛƴƘƛōƛǝƻƴ ŀǎ ƻƴŜ ŎǳǊǾŜ τ ǘƘŜ ƴŜǘ ǊŜǎǳƭǘ ƻŦ ǇǊƻ- ŀƴŘ ŀƴǝŎƻŀƎǳƭŀƴǘ 

ŦƻǊŎŜǎΦмтΣму Lƴ ƘŜƳƻǇƘƛƭƛŀ !Σ ǘƘƻǎŜ ǇŀǊŀƳŜǘŜǊǎ ǘǊŀŎƪ ƘŜƳƻǎǘŀǝŎ ǎǘŀǘǳǎ ƳƻǊŜ ŦŀƛǘƘŦǳƭƭȅ ǘƘŀƴ C±LLL ŀŎǝǾƛǘȅ ŘƻŜǎΣмп ŀƴŘ ōŜŎŀǳǎŜ ƛǘ  

ǊŜǇƻǊǘǎ ƴŜǘ ŎŀǇŀŎƛǘȅ τ ŀǘ ōƻǘƘ ŜƴŘǎ ƻŦ ǘƘŜ ǎŎŀƭŜ τ ƻƴŜ ¢D! ƳŜǘƘƻŘ ǊŜŀŘǎ ŜǾŜǊȅ ǊŜƎƛƳŜƴ ƻƴ ǘƘŜ ǎŀƳŜ ŀȄƛǎΥ ǎǘŀƴŘŀǊŘ ŀƴŘ  

ŜȄǘŜƴŘŜŘ ƘŀƭŦ-ƭƛŦŜ C±LLLΣ ŜƳƛŎƛȊǳƳŀō ŀƴŘ ƴŜȄǘ-ƎŜƴŜǊŀǝƻƴ ƳƛƳŜǝŎǎΣ ǊŜōŀƭŀƴŎƛƴƎ ŀƎŜƴǘǎΣ ōȅǇŀǎǎƛƴƎ ŀƎŜƴǘǎΣ ŀƴŘ ǘƘŜ ŎƻƳōƛƴŀǝƻƴǎ 

ǘƘŀǘ ŘŜŦŜŀǘ ŦŀŎǘƻǊ ŀǎǎŀȅǎΦмрΣмс Lǘ ƛǎ ǘƘŜ ƻƴƭȅ ŀǎǎŀȅ ǿƘƻǎŜ ŀƴǎǿŜǊ ƛǎ ǘƘŜ ǘƘƛƴƎ ǘƘŜ ŎƭƛƴƛŎƛŀƴ ƛǎ ŀŎǘǳŀƭƭȅ ƳŀƴŀƎƛƴƎΦ 
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CƛƎǳǊŜ нΦ hƴŜ ǘƘǊƻƳōƛƴ ƎŜƴŜǊŀǝƻƴ ŎǳǊǾŜ ǇƭŀŎŜǎ ŜǾŜǊȅ ǘƘŜǊŀǇȅ ƻƴ ŀ ŎƻƳƳƻƴ ǎŎŀƭŜ ƻŦ ƘŜƳƻǎǘŀǝŎ ŎŀǇŀŎƛǘȅ τ  

ƛƴŎƭǳŘƛƴƎ ǘƘŜ C±LLL-Ǉƭǳǎ-ƳƛƳŜǝŎ ŎƻƳōƛƴŀǝƻƴ ǿƘƻǎŜ ƴŜǘ ŜũŜŎǘ ƴƻ ǎƛƴƎƭŜ ŦŀŎǘƻǊ ƭŜǾŜƭ Ŏŀƴ ǇǊŜŘƛŎǘΦ {ŎƘŜƳŀǝŎΣ ŦƻǊ ƛƭƭǳǎǘǊŀǝƻƴΦ 

{ǘŀƴŘŀǊŘƛȊŜŘΣ ŜǾŜƴ ǿƘŜǊŜ ǘƘŜ ƴǳƳōŜǊǎ ŀǊŜ ƴƻǘ ƘŀǊƳƻƴƛȊŜŘ 

! ŦŀƛǊ ƻōƧŜŎǝƻƴ ŦƻƭƭƻǿǎΥ ǘƘǊƻƳōƛƴ ƎŜƴŜǊŀǝƻƴ Ƙŀǎ ƘƛǎǘƻǊƛŎŀƭƭȅ ōŜŜƴ ƘŀǊŘ ǘƻ ǎǘŀƴŘŀǊŘƛȊŜΣ ŀƴŘ ŀōǎƻƭǳǘŜ ǾŀƭǳŜǎ ǎǝƭƭ ŘƛũŜǊ ōŜǘǿŜŜƴ 

ƳŜǘƘƻŘǎΦмф .ƻǘƘ Ǉƻƛƴǘǎ ŀǊŜ ǘǊǳŜ τ ŀƴŘ ƴŜƛǘƘŜǊ ǳƴŘŜǊƳƛƴŜǎ ǘƘŜ ŎƭƛƴƛŎŀƭ ŎŀǎŜΦ ¢ƻŘŀȅΩǎ ŀǳǘƻƳŀǘŜŘ ǇƭŀǜƻǊƳǎΣ ¢ŜŎƘƴƻŎƭƻƴŜΩǎ 

/ŜǾŜǊƻƴ ǎмлл ŀƴŘ {ǘŀƎƻΩǎ {¢ DŜƴŜǎƛŀΣ ŘŜƭƛǾŜǊ ŎƻƴǘǊƻƭƭŜŘ ǊŜŀƎŜƴǘǎΣ ǊŜŦŜǊŜƴŎŜ-ǇƭŀǎƳŀ ƴƻǊƳŀƭƛȊŀǝƻƴ ŀƴŘ ǝƎƘǘ ǘŜƳǇŜǊŀǘǳǊŜ Ŏƻƴπ

ǘǊƻƭΣ ȅƛŜƭŘƛƴƎ ǿƛǘƘƛƴ-ǎȅǎǘŜƳ ǊŜǇŜŀǘŀōƛƭƛǘȅ ŀƴŘ ǊŜǇǊƻŘǳŎƛōƛƭƛǘȅ ŎƻŜŶŎƛŜƴǘǎ ƻŦ ǾŀǊƛŀǝƻƴ ƛƴ ǘƘŜ ǎƛƴƎƭŜ ŘƛƎƛǘǎΦнлΣнм !ōǎƻƭǳǘŜ  

ǊŜǎǳƭǘǎ ŀǊŜ ƴƻǘ ƛƴǘŜǊŎƘŀƴƎŜŀōƭŜ ŀŎǊƻǎǎ ǇƭŀǜƻǊƳǎΣ ōǳǘ ǘƘŜȅ Řƻ ƴƻǘ ƴŜŜŘ ǘƻ ōŜΦ ²Ƙŀǘ ƎǳƛŘŜǎ ŀ ǇŀǝŜƴǘΩǎ ŎŀǊŜ ƛǎ ǘƘŜ ǘǊŜƴŘ  

ƳŜŀǎǳǊŜŘ ƻƴ ƻƴŜ ǎǘŀƴŘŀǊŘƛȊŜŘ ǎȅǎǘŜƳ ƻǾŜǊ ǝƳŜ τ ŀƴŘ ǘƘŀǘΣ ŀ ǿŜƭƭ-ŎƻƴǘǊƻƭƭŜŘ ŀǳǘƻƳŀǘŜŘ ¢D! ŘŜƭƛǾŜǊǎ ǊŜƭƛŀōƭȅΦ  

{ǘŀƴŘŀǊŘƛȊŀǝƻƴ ƻŦ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘΣ ƴƻǘ ƘŀǊƳƻƴƛȊŀǝƻƴ ƻŦ ǘƘŜ ƴǳƳōŜǊΣ ƛǎ ǿƘŀǘ ƳƻƴƛǘƻǊƛƴƎ ǊŜǉǳƛǊŜǎΦ 

¢ƘŜ ōƻǧƻƳ ƭƛƴŜ 

!ǎ ǘƘŜǊŀǇƛŜǎ ƳǳƭǝǇƭȅ ŀƴŘ ƛƴŎǊŜŀǎƛƴƎƭȅ ŎƻƳōƛƴŜΣ ƳŜŀǎǳǊƛƴƎ ŀ ǎƛƴƎƭŜ ŦŀŎǘƻǊ ŀƴǎǿŜǊǎ ŀƴ ŜǾŜǊ-ƴŀǊǊƻǿŜǊ ǉǳŜǎǝƻƴΦ ¢ƘǊƻƳōƛƴ  

ƎŜƴŜǊŀǝƻƴ ƳŜŀǎǳǊŜǎ ǘƘŜ ŀƴǎǿŜǊ ƛǘǎŜƭŦ τ ǘƘŜ ǇŀǝŜƴǘΩǎ ŎŀǇŀŎƛǘȅ ǘƻ ƎŜƴŜǊŀǘŜ ǘƘǊƻƳōƛƴ τ ǿƘŀǘŜǾŜǊ ǘƘŜ ǊƻǳǘŜ ōȅ ǿƘƛŎƘ ǘƘŜƛǊ 

ǘǊŜŀǘƳŜƴǘ ƎŜǘǎ ǘƘŜƳ ǘƘŜǊŜΦ ¢ƘŀǘΣ ƳƻǊŜ ǘƘŀƴ ŀƴȅ ǎƛƴƎƭŜ ƴǳƳōŜǊΣ ƛǎ ǿƘŀǘ ƳŀƪŜǎ ǘƘƛǎ ǎǳŎƘ ŀƴ ŜȄŎƛǝƴƎ ƳƻƳŜƴǘ ŦƻǊ ƘŜƳƻǇƘƛƭƛŀ ! 

ŎŀǊŜ τ ŀƴŘ ǿƘȅΣ ŀƳƛŘ ǎƻ Ƴŀƴȅ ǘƘŜǊŀǇƛŜǎΣ ǘƘǊƻƳōƛƴ ƎŜƴŜǊŀǝƻƴ ƛǎ ǘƘŜ ƻƴŜ ŀǎǎŀȅ ǘƘŀǘ ǊŜŀŘǎ ǘƘŜƳ ŀƭƭΦ 

MANY THERAPIES, ONE TRUTH 

One assay to read them all ð thrombin generation in the era of mimetics, 

rebalancing agents and ultra-long FVIII 
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ONE FACTOR, MANY NUMBERS 
Why measuring factor IX has never been harder ð  

and what a functional, TGA-based view offers the hemophilia B laboratory 

by Marco Wolf 
Head of Product Management at Technoclone  

CǊƻƳ ǿƘƻƭŜ ōƭƻƻŘ ǘƻ ƎŜƴŜ ǘƘŜǊŀǇȅ 

¢ƘŜ ǘǊŜŀǘƳŜƴǘ ƻŦ ƘŜƳƻǇƘƛƭƛŀ . Ƙŀǎ ōŜŜƴ ǘǊŀƴǎŦƻǊƳŜŘ ŀƭƳƻǎǘ ōŜȅƻƴŘ ǊŜŎƻƎƴƛǝƻƴΦ Lƴ ǘƘŜ мфрлǎ ŀƴŘ мфслǎΣ ǿƘƻƭŜ ōƭƻƻŘ ŀƴŘ ŦǊŜǎƘ 

ǇƭŀǎƳŀ ǿŜǊŜ ŀƭƭ ŀ ǇƘȅǎƛŎƛŀƴ ŎƻǳƭŘ ƻũŜǊΣ ŀƴŘ ǘƘŜȅ ƘŜƭŘ ǘƻƻ ƭƛǧƭŜ ŦŀŎǘƻǊ ǘƻ Ƙŀƭǘ ǎŜǾŜǊŜ ōƭŜŜŘƛƴƎΤ Ƴƻǎǘ ǇŀǝŜƴǘǎ ǿƛǘƘ ǘƘŜ ǎŜǾŜǊŜ ŦƻǊƳ 

ŘƛŜŘ ȅƻǳƴƎ ƻǊ ǿŜǊŜ ƭŜƊ ǇǊƻŦƻǳƴŘƭȅ ŘƛǎŀōƭŜŘΦ ¢ƘŜ ŦǊŜŜȊŜ-ŘǊƛŜŘ ŎƻƴŎŜƴǘǊŀǘŜǎ ƻŦ ǘƘŜ мфтлǎ ŎƘŀƴƎŜŘ ǘƘŀǘ ƻǳǘƭƻƻƪ ŘǊŀƳŀǝŎŀƭƭȅ τ 

ǘƘƻǳƎƘ ŀǘ ǘƘŜ Ŏƻǎǘ ƻŦ ŀ ƎŜƴŜǊŀǝƻƴ ƻŦ ǘǊŀƴǎŦǳǎƛƻƴ-ǘǊŀƴǎƳƛǧŜŘ ƛƴŦŜŎǝƻƴǎΣ ŀ ǘǊŀƎŜŘȅ ǘƘŀǘ ŘǊƻǾŜ ǘƘŜ ǾƛǊŀƭ-ƛƴŀŎǝǾŀǝƻƴ ƳŜǘƘƻŘǎ ŀƴŘΣ ƛƴ 

ǝƳŜΣ ǘƘŜ ǊŜŎƻƳōƛƴŀƴǘ ǇǊƻŘǳŎǘǎ ƻŦ ǘƘŜ мффлǎΦрΣс 

tƭŀǎƳŀ-ŘŜǊƛǾŜŘ ŦŀŎǘƻǊ L· ōŜŎŀƳŜ ǿƛŘŜƭȅ ŀǾŀƛƭŀōƭŜ ƛƴ мффн ŀƴŘ ǊŜŎƻƳōƛƴŀƴǘ ŦŀŎǘƻǊ L· ƛƴ мффуΦ ¢ƘŜ ǊŜŎƻƳōƛƴŀƴǘ ƳƻƭŜŎǳƭŜ ōŜƘŀǾŜǎ ŀ 

ƭƛǧƭŜ ŘƛũŜǊŜƴǘƭȅ ƛƴ ǘƘŜ ōƻŘȅ τ ƛǘǎ ǊŜŎƻǾŜǊȅ ƛƴ ǇƭŀǎƳŀ ƛǎ ǊƻǳƎƘƭȅ ол҈ ƭƻǿŜǊ ǘƘŀƴ ǘƘŀǘ ƻŦ ǘƘŜ ǇƭŀǎƳŀ-ŘŜǊƛǾŜŘ ǇǊƻŘǳŎǘ τ ǎƻ  

ƛƴŘƛǾƛŘǳŀƭƛȊŜŘΣ ǇƘŀǊƳŀŎƻƪƛƴŜǝŎŀƭƭȅ ƎǳƛŘŜŘ ŘƻǎƛƴƎ Ƙŀǎ ƭƻƴƎ ōŜŜƴ ǇŀǊǘ ƻŦ ƎƻƻŘ ǇǊŀŎǝŎŜΦс .ƛƻŜƴƎƛƴŜŜǊƛƴƎ ǘƘŜƴ ŜȄǘŜƴŘŜŘ ǘƘŜ  

ƳƻƭŜŎǳƭŜϥǎ ƘŀƭŦ-ƭƛŦŜ ǘƘǊƻǳƎƘ CŎ ŦǳǎƛƻƴΣ ŀƭōǳƳƛƴ Ŧǳǎƛƻƴ ŀƴŘ ƎƭȅŎƻt9DȅƭŀǝƻƴΣ ŀƴŘ ǘƘŜ ŬŜƭŘ Ƙŀǎ ǎƛƴŎŜ ǊŜŀŎƘŜŘ ƎŜƴŜ ǘƘŜǊŀǇȅ ŀƴŘ ŀ Ŏƭŀǎǎ 

ƻŦ ƴƻƴ-ŦŀŎǘƻǊ ǊŜōŀƭŀƴŎƛƴƎ ŀƎŜƴǘǎ τ ŬǘǳǎƛǊŀƴΣ ŎƻƴŎƛȊǳƳŀō ŀƴŘ ƳŀǊǎǘŀŎƛƳŀō τ ǘƘŀǘ ǊŜǎǘƻǊŜ ǘƘǊƻƳōƛƴ ƎŜƴŜǊŀǝƻƴ ǿƛǘƘƻǳǘ ǎǳǇǇƭȅƛƴƎ 

ŦŀŎǘƻǊ L· ŀǘ ŀƭƭΦпΣфΣмл 

hƴŜ Ǉƻƛƴǘ ŘŜǎŜǊǾŜǎ ŜƳǇƘŀǎƛǎΣ ōŜŎŀǳǎŜ ƛǘ ŎƻƭƻǊǎ ŜǾŜǊȅǘƘƛƴƎ ǘƘŀǘ ƘŀǇǇŜƴǎ ƴŜȄǘ ƛƴ ǘƘŜ ƭŀōƻǊŀǘƻǊȅΥ ǘƘŜ ŀǇǇǊƻǾŜŘ ŦŀŎǘƻǊ L· ƎŜƴŜ  

ǘƘŜǊŀǇƛŜǎ Řƻ ƴƻǘ ŜȄǇǊŜǎǎ ǿƛƭŘ-ǘȅǇŜ ŦŀŎǘƻǊ L·Φ ¢ƘŜȅ ŜȄǇǊŜǎǎ CL·-tŀŘǳŀ όwооу[ύΣ ŀ ƴŀǘǳǊŀƭƭȅ ƻŎŎǳǊǊƛƴƎ ǾŀǊƛŀƴǘ ǿƛǘƘ ǎŜǾŜǊŀƭ ǝƳŜǎ ǘƘŜ 

ǎǇŜŎƛŬŎ ŀŎǝǾƛǘȅ ƻŦ ǘƘŜ ƴƻǊƳŀƭ ƳƻƭŜŎǳƭŜΦ 9ǘǊŀƴŀŎƻƎŜƴŜ ŘŜȊŀǇŀǊǾƻǾŜŎ ƭƛƊŜŘ ƳŜŀƴ ŦŀŎǘƻǊ L· ŀŎǝǾƛǘȅ ƛƴǘƻ ǘƘŜ ƳƛƭŘƭȅ ŀũŜŎǘŜŘ ǊŀƴƎŜ ŀƊŜǊ 

ŀ ǎƛƴƎƭŜ ƛƴŦǳǎƛƻƴΣ ŀƴŘ ŬŘŀƴŀŎƻƎŜƴŜ ŜƭŀǇŀǊǾƻǾŜŎ ǳǎŜǎ ǘƘŜ ǎŀƳŜ ǾŀǊƛŀƴǘΦтΣу 

IŜƳƻǇƘƛƭƛŀ . ǘƻŘŀȅ 

IŜƳƻǇƘƛƭƛŀ . ƛǎ ǘƘŜ ǎŜŎƻƴŘ Ƴƻǎǘ ŎƻƳƳƻƴ ŦƻǊƳ ƻŦ ǘƘŜ ŘƛǎŜŀǎŜΣ ǊƻǳƎƘƭȅ ƻƴŜ ǇŀǝŜƴǘ ƛƴ ŬǾŜ τ ŀƴ ƛƴǘŜǊƴŀǝƻƴŀƭ ǇǊŜǾŀƭŜƴŎŜ ƻŦ ŀōƻǳǘ 

оΦу ǇŜǊ мллΣллл ƳŀƭŜǎΣ ǎƻƳŜ ŬƊƘ ƻŦ ǘƘŀǘ ƻŦ ƘŜƳƻǇƘƛƭƛŀ !Φм [ƛƪŜ ƘŜƳƻǇƘƛƭƛŀ ! ƛǘ ƛǎ ·-ƭƛƴƪŜŘ ŀƴŘ ŀũŜŎǘǎ Ƴŀƛƴƭȅ ƳŜƴΣ ǘƘƻǳƎƘ ŎŀǊǊƛŜǊ 

ǿƻƳŜƴ ŀǊŜ ƻŎŎŀǎƛƻƴŀƭƭȅ ǎȅƳǇǘƻƳŀǝŎΣ ŀƴŘ ǎŜǾŜǊƛǘȅ ǊŀƴƎŜǎ ŦǊƻƳ ǎǇƻƴǘŀƴŜƻǳǎ ōƭŜŜŘƛƴƎ ƛƴ ƛƴŦŀƴŎȅ ǘƻ ōƭŜŜŘƛƴƎ ƻƴƭȅ ŀƊŜǊ ǎǳǊƎŜǊȅ ƻǊ 

ǘǊŀǳƳŀΦ ! ǾŜǊȅ ǊŀǊŜ ŀŎǉǳƛǊŜŘΣ ŀǳǘƻŀƴǝōƻŘȅ-ŘǊƛǾŜƴ ŦƻǊƳ Ŏŀƴ ŀƭǎƻ ƻŎŎǳǊΦм 

CŜǿ ŘƛǎƻǊŘŜǊǎ ƛƴ ƻǳǊ ŬŜƭŘ ŎŀǊǊȅ ŀǎ ƳǳŎƘ ƘƛǎǘƻǊȅ ŀǎ ƘŜƳƻǇƘƛƭƛŀ .Σ ŀƴŘ ŦŜǿ ǎƘƻǿ ǉǳƛǘŜ ǎƻ ŎƭŜŀǊƭȅ Ƙƻǿ ŦŀǊ ŘƛŀƎƴƻǎǝŎǎ ǎǝƭƭ ƘŀǾŜ ǘƻ ǘǊŀǾπ

ŜƭΦ Lǘ ƛǎ ŀ ǎǘƻǊȅ ǘƘŀǘ Ǌǳƴǎ ŦǊƻƳ ŀƴ ŜƛƎƘǘŜŜƴǘƘ-ŎŜƴǘǳǊȅ ŦŀƳƛƭȅ ǘǊŜŜ ǘƻ ǘǿŜƴǘȅ-ŬǊǎǘ-ŎŜƴǘǳǊȅ ƎŜƴŜ ǘƘŜǊŀǇȅ τ ŀƴŘΣ ŀǘ ŀƭƳƻǎǘ ŜǾŜǊȅ ǘǳǊƴΣ ƛǘ 

ŎƻƳŜǎ ōŀŎƪ ǘƻ ŀ ǎƛƴƎƭŜ ǎǘǳōōƻǊƴ ǉǳŜǎǝƻƴΥ Ƙƻǿ Řƻ ǿŜ ŀŎǘǳŀƭƭȅ ƳŜŀǎǳǊŜ ŦŀŎǘƻǊ L·Κ 

¢ǿƻ ŎŜƴǘǳǊƛŜǎ ƻŦ ƘŜƳƻǇƘƛƭƛŀ . 

[ƻƴƎ ōŜŦƻǊŜ ŦŀŎǘƻǊ L· ƘŀŘ ŀ ƴŀƳŜΣ ǘƘŜ ǇŀǧŜǊƴ ǿŀǎ ǊŜŎƻƎƴƛȊŜŘΦ Lƴ муло ǘƘŜ tƘƛƭŀŘŜƭǇƘƛŀ ǇƘȅǎƛŎƛŀƴ WƻƘƴ /ƻƴǊŀŘ hǧƻ ŘŜǎŎǊƛōŜŘ ŀ ƘŜπ

ǊŜŘƛǘŀǊȅ ōƭŜŜŘƛƴƎ ǘŜƴŘŜƴŎȅ ǘƘŀǘ ŀũŜŎǘŜŘ ƳŜƴ ŀƴŘ ǿŀǎ ŎŀǊǊƛŜŘ ōȅ ǿƻƳŜƴΣ ǘǊŀŎƛƴƎ ƛǘ ǘƘǊƻǳƎƘ ŀ ǎƛƴƎƭŜ ŦŀƳƛƭȅ ōŀŎƪ ǘƻ ŀ ŦŜƳŀƭŜ ŀƴŎŜǎπ

ǘƻǊ ƛƴ мтнлΤ ŀ ŘŜŎŀŘŜ ƭŀǘŜǊΣ ƛƴ мумоΣ WƻƘƴ Iŀȅ ƻōǎŜǊǾŜŘ ǘƘŀǘ ŀũŜŎǘŜŘ ƳŜƴ ŎƻǳƭŘ Ǉŀǎǎ ǘƘŜ ǘǊŀƛǘ ǘƻ ǘƘŜƛǊ ǳƴŀũŜŎǘŜŘ ŘŀǳƎƘǘŜǊǎΦн ¢ƘŜ 

ŎƭƻǩƴƎ ŦŀŎǘƻǊǎ ǘƘŜƳǎŜƭǾŜǎ ǿŜǊŜ ƻƴƭȅ ǘŜŀǎŜŘ ŀǇŀǊǘ ŀŎǊƻǎǎ ǘƘŜ ǘǿŜƴǝŜǘƘ ŎŜƴǘǳǊȅ τ ŬōǊƛƴƻƎŜƴ ƛƴ мфнлΣ ŦŀŎǘƻǊǎ LL ŀƴŘ ± ƛƴ ǘƘŜ мфплǎΣ 

ǘƘŜ ǊŀǊŜǊ ŦŀŎǘƻǊǎ ±LLΣ ·Σ ·L ŀƴŘ ·LL ƛƴ ǘƘŜ мфрлǎΣ ŀƴŘ ŦŀŎǘƻǊ ·LLL ƛƴ мфслΦ Lƴ мфптΣ ǿƻǊƪƛƴƎ ƛƴ .ǳŜƴƻǎ !ƛǊŜǎΣ !ƭŦǊŜŘƻ tŀǾƭƻǾǎƪȅ ƴƻǝŎŜŘ 

ǘƘŀǘ ǇƭŀǎƳŀ ŦǊƻƳ ǎƻƳŜ άƘŜƳƻǇƘƛƭƛŀέ ǇŀǝŜƴǘǎ ŎƻǳƭŘ ŎƻǊǊŜŎǘ ǘƘŜ ŎƭƻǩƴƎ ƻŦ ƻǘƘŜǊǎ τ ǘƘŜ ŬǊǎǘ ƭŀōƻǊŀǘƻǊȅ Ƙƛƴǘ ǘƘŀǘ ǘǿƻ ŘƛǎŜŀǎŜǎ ǿŜǊŜ 

ƘƛŘƛƴƎ ǳƴŘŜǊ ƻƴŜ ƴŀƳŜΦн 

CƛǾŜ ȅŜŀǊǎ ƭŀǘŜǊΣ ƛƴ мфрнΣ wƻǎŜƳŀǊȅ .ƛƎƎǎ ŀƴŘ wΦDΦ aŀŎŦŀǊƭŀƴŜ ƛƴ hȄŦƻǊŘ ƎŀǾŜ ǘƘŜ ǎŜŎƻƴŘ ŘƛǎŜŀǎŜ ƛǘǎ ƛŘŜƴǝǘȅΦ {ǘǳŘȅƛƴƎ ŀ ȅƻǳƴƎ  

ǇŀǝŜƴǘ ƴŀƳŜŘ {ǘŜǇƘŜƴ /ƘǊƛǎǘƳŀǎΣ ǘƘŜȅ ŘŜǎŎǊƛōŜŘ ŀ ŘŜŬŎƛŜƴŎȅ ƴƻǘ ƻŦ ŦŀŎǘƻǊ ±LLL ōǳǘ ƻŦ ŦŀŎǘƻǊ L· τ ƘŜƳƻǇƘƛƭƛŀ .Σ ƻǊ /ƘǊƛǎǘƳŀǎ  

ŘƛǎŜŀǎŜΣ ŀ Ŏƻǳǎƛƴ ƻŦ ǘƘŜ άǊƻȅŀƭ ŘƛǎŜŀǎŜέ ǘƘŀǘ ƘŀŘ Ǌǳƴ ǘƘǊƻǳƎƘ ǘƘŜ Ǌƻȅŀƭ ƘƻǳǎŜǎ ƻŦ 9ǳǊƻǇŜΦо ¢ƘŜ ŦŀŎǘƻǊ L· ƎŜƴŜ ǿŀǎ ŎƭƻƴŜŘ ǘƘǊŜŜ  

ŘŜŎŀŘŜǎ ƻƴΣ ōȅ Yƻǘƻƪǳ YǳǊŀŎƘƛ ŀƴŘ 9ŀǊƭ 5ŀǾƛŜ ƛƴ мфунΣ ƻǇŜƴƛƴƎ ǘƘŜ ǿŀȅ ǘƻ ǊŜŎƻƳōƛƴŀƴǘ ǘƘŜǊŀǇȅΦп !ƴŘ τ ŀ ŘŜǘŀƛƭ Ŝŀǎȅ ǘƻ ƻǾŜǊƭƻƻƪΣ 

ōǳǘ ŎŜƴǘǊŀƭ ǘƻ ǿƘŀǘ Ŧƻƭƭƻǿǎ τ ƛƴ мфро ǘƘŀǘ ǎŀƳŜ hȄŦƻǊŘ ƭŀōƻǊŀǘƻǊȅ ŘŜǎŎǊƛōŜŘ ǘƘŜ ǾŜǊȅ ŬǊǎǘ ǘƘǊƻƳōƛƴ ƎŜƴŜǊŀǝƻƴ ǘŜǎǘΦ 



Page 9                                                                                                                                                                                          TECHNONEWS 

hƴŜ ŦŀŎǘƻǊΣ Ƴŀƴȅ ƴǳƳōŜǊǎ 

9ŀŎƘ ƻŦ ǘƘŜǎŜ ŀŘǾŀƴŎŜǎ Ƙŀǎ ǉǳƛŜǘƭȅ ƳŀŘŜ ŀ ǎƛƳǇƭŜ ǉǳŜǎǝƻƴ ƘŀǊŘŜǊ ǘƻ ŀƴǎǿŜǊΥ Ƙƻǿ ƳǳŎƘ ŦŀŎǘƻǊ L· ƛǎ ǊŜŀƭƭȅ ƛƴ ǘƘƛǎ ǎŀƳǇƭŜΚ ¢ƘŜ ƻƴŜ

-ǎǘŀƎŜ ŀǎǎŀȅ τ ŀƴ ŀŎǝǾŀǘŜŘ ǇŀǊǝŀƭ ǘƘǊƻƳōƻǇƭŀǎǝƴ ǝƳŜ ƳƻŘƛŬŜŘ ǿƛǘƘ ŦŀŎǘƻǊ-L·-ŘŜŬŎƛŜƴǘ ǇƭŀǎƳŀ τ Ƙŀǎ ōŜŜƴ ǘƘŜ ǿƻǊƭŘϥǎ ǎǘŀƴŘŀǊŘ 

ǎƛƴŎŜ ǘƘŜ мфрлǎΣ ōǳǘ ƛǘ ǿŀǎ ƴŜǾŜǊ ŀ ǎƛƴƎƭŜ ƳŜǘƘƻŘΦ Lǘǎ ǊŜǎǳƭǘ ŘŜǇŜƴŘǎ ƻƴ ǘƘŜ ŀŎǝǾŀǘƻǊ όǎƛƭƛŎŀΣ ƪŀƻƭƛƴΣ ŜƭƭŀƎƛŎ ŀŎƛŘ ƻǊ ŀ ǇƻƭȅǇƘŜƴƻƭύ 

ŀƴŘ ƻƴ ǘƘŜ ǇƘƻǎǇƘƻƭƛǇƛŘ ǎƻǳǊŎŜΣ ŀƴŘ ǎŜƴǎƛǝǾƛǘȅ ǾŀǊƛŜǎ ŀŎŎƻǊŘƛƴƎƭȅΦ ¢ƘŜ ŎƘǊƻƳƻƎŜƴƛŎ ŦŀŎǘƻǊ L· ŀǎǎŀȅ ƛǎ ŀ ƳƻǊŜ ǊŜŎŜƴǘ ŀƴŘ ƭŜǎǎ 

ǎǘŀƴŘŀǊŘƛȊŜŘ ŀǊǊƛǾŀƭΣ ŀǾŀƛƭŀōƭŜ ƛƴ ǘƘǊŜŜ ƪƛǘǎ ǘƘŀǘ ŘƛũŜǊ ƛƴ ǘƘŜƛǊ ŎƻƳǇƻƴŜƴǘǎΦмм 

5ƛǎŎǊŜǇŀƴŎȅ ōŜǘǿŜŜƴ ƳŜǘƘƻŘǎ Ƙŀǎ ōŜŎƻƳŜ ǘƘŜ ǊǳƭŜ ǊŀǘƘŜǊ ǘƘŀƴ ǘƘŜ ŜȄŎŜǇǝƻƴΦ {ƻƳŜ ǎǘŀƴŘŀǊŘ ǊŜŎƻƳōƛƴŀƴǘ ǇǊƻŘǳŎǘǎ ǊŜŀŘ ƭƻǿ ƻƴ 

ŎƘǊƻƳƻƎŜƴƛŎ ŀǎǎŀȅǎΤ ŜȄǘŜƴŘŜŘ ƘŀƭŦ-ƭƛŦŜ ǇǊƻŘǳŎǘǎ ŀǊŜ ƻǾŜǊ- ƻǊ ǳƴŘŜǊ-ŜǎǝƳŀǘŜŘ ǘƻ ŘƛũŜǊŜƴǘ ŘŜƎǊŜŜǎ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ŀt¢¢  

ǊŜŀƎŜƴǘΣ ǿƛǘƘ ƎƭȅŎƻt9DȅƭŀǘŜŘ ƴƻƴŀŎƻƎ ōŜǘŀ ǇŜƎƻƭ ŀ ǎǘǊƛƪƛƴƎ ŎŀǎŜ ǘƘŀǘ ƛǎ ƳŜŀǎǳǊŀōƭŜ ƻƴƭȅ ǿƛǘƘ ǇŀǊǝŎǳƭŀǊ ǊŜŀƎŜƴǘǎ ŀƴŘ ƛǘǎ ƻǿƴ  

ŎŀƭƛōǊŀǘƻǊΦмнΣмо DŜƴŜ ǘƘŜǊŀǇȅ Ƙŀǎ ǘŀƪŜƴ ǘƘŜ ǇǊƻōƭŜƳ ǘƻ ŀƴ ŜȄǘǊŜƳŜΦ aŜŀǎǳǊŜŘ ƻƴ ŀ ǎƛƴƎƭŜ CL·-tŀŘǳŀ ǎŀƳǇƭŜΣ ƻƴŜ-ǎǘŀƎŜ ŀƴŘ  

ŎƘǊƻƳƻƎŜƴƛŎ ǊŜǎǳƭǘǎ ƘŀǾŜ ŘƛũŜǊŜŘ ōȅ ƳƻǊŜ ǘƘŀƴ ǘƘǊŜŜŦƻƭŘ τ ǎƛƭƛŎŀ-ōŀǎŜŘ ƻƴŜ-ǎǘŀƎŜ ŀǎǎŀȅǎ ǊŜŀŘƛƴƎ ƘƛƎƘŜǎǘΣ ŎƘǊƻƳƻƎŜƴƛŎ ŀǎǎŀȅǎ 

ƭƻǿŜǎǘ τ ōŜŎŀǳǎŜ ǘƘŜ wооу[ ǎǳōǎǝǘǳǝƻƴ ŀƭǘŜǊǎ ǘƘŜ ǿŀȅ ŦŀŎǘƻǊ L· ŀǎǎŜƳōƭŜǎ ǘƘŜ ŜƴȊȅƳŜ ŎƻƳǇƭŜȄ ŜŀŎƘ ŀǎǎŀȅ ǊŜƭƛŜǎ ǳǇƻƴΦуΣмп ¢ƘŜ 

ŎǳǊǊŜƴǘ ŀŘǾƛŎŜ ƛǎ ǘƻ ƳƻƴƛǘƻǊ CL·-tŀŘǳŀ ǿƛǘƘ ŀ ƻƴŜ-ǎǘŀƎŜ ŀǎǎŀȅ ŀƴŘ ŀ ǾŀƭƛŘŀǘŜŘ ǊŜŀƎŜƴǘΣ ǿƘƛƭŜ ǊŜƳŜƳōŜǊƛƴƎ ǘƘŀǘ ǘƘŜ ǊŜŀƭ ƳŜŀǎǳǊŜ 

ƻŦ ǎǳŎŎŜǎǎ ƛǎ ǘƘŜ ǇŀǝŜƴǘϥǎ ōƭŜŜŘƛƴƎΣ ƴƻǘ ǘƘŜ ƴǳƳōŜǊ ƻƴ ǘƘŜ ǊŜǇƻǊǘΦу 

¢ƘŜ ǊŜōŀƭŀƴŎƛƴƎ ŀƎŜƴǘǎ ŎƭƻǎŜ ǘƘŜ ŎƛǊŎƭŜΥ ǘƘŜǊŜ ƛǎ ƴƻ ŦŀŎǘƻǊ L· ǘƻ ƳŜŀǎǳǊŜ ŀǘ ŀƭƭΣ ŀƴŘ ƛǘ ƛǎ ǳƴƭƛƪŜƭȅ ǘƘŀǘ ǊƻǳǝƴŜ ŦŀŎǘƻǊ ƻǊ ŎƭƻǩƴƎ ŀǎπ

ǎŀȅǎ ǿƛƭƭ ƳƻƴƛǘƻǊ ǘƘŜƳ ǳǎŜŦǳƭƭȅΦмр ¢ƘŜ ǎŀƳŜ ƳƻƭŜŎǳƭŜΣ ƛƴ ǎƘƻǊǘΣ Ŏŀƴ ƴƻǿ ǊŜǘǳǊƴ ŀ ǿƛŘŜ ǊŀƴƎŜ ƻŦ ǾŀƭǳŜǎ τ ƻǊ ƴƻƴŜΦ 

aŜŀǎǳǊƛƴƎ ŦǳƴŎǝƻƴΣ ƴƻǘ Ƨǳǎǘ ŦŀŎǘƻǊ 

Lǘ ƛǎ ǿƻǊǘƘ ǊŜǘǳǊƴƛƴƎ ǘƻ ǘƘŀǘ ƻǾŜǊƭƻƻƪŜŘ ƛƴǾŜƴǝƻƴ ƻŦ мфроΦ ¢ƘŜ ǘƘǊƻƳōƛƴ ƎŜƴŜǊŀǝƻƴ ŀǎǎŀȅ ŘƻŜǎ ƴƻǘ ŀǎƪ Ƙƻǿ ƳǳŎƘ ƻŦ ƻƴŜ ŦŀŎǘƻǊ ƛǎ 

ǇǊŜǎŜƴǘΤ ƛǘ ŀǎƪǎ Ƙƻǿ ƳǳŎƘ ǘƘǊƻƳōƛƴ ŀ ǇŀǝŜƴǘϥǎ ǇƭŀǎƳŀ Ŏŀƴ ŀŎǘǳŀƭƭȅ ƎŜƴŜǊŀǘŜΣ ŎŀǇǘǳǊƛƴƎ ǘƘŜ ǿƘƻƭŜ ǇǊƻŎŜǎǎ ŀǎ ŀ ǎƛƴƎƭŜ ŎǳǊǾŜΦ Lƴ 

ƘŜƳƻǇƘƛƭƛŀ .Σ ŀǎ ƛƴ ƘŜƳƻǇƘƛƭƛŀ !Σ ǘƘŀǘ ŎǳǊǾŜ ǎƘƻǿǎ ŀ ƭƻǿŜǊ ǇŜŀƪΣ ŀ ǎƳŀƭƭŜǊ ŜƴŘƻƎŜƴƻǳǎ ǘƘǊƻƳōƛƴ ǇƻǘŜƴǝŀƭ ŀƴŘ ŀ ŘŜƭŀȅŜŘ ǝƳŜ ǘƻ 

ǇŜŀƪΣ ŀƴŘ ƛǘ ǊŜƅŜŎǘǎ ŀ ǇŀǝŜƴǘϥǎ ǘǊǳŜ ƘŜƳƻǎǘŀǝŎ ǎǘŀǘŜ ƳƻǊŜ ŎƻƳǇƭŜǘŜƭȅ ǘƘŀƴ ŀƴȅ ǎƛƴƎƭŜ ŦŀŎǘƻǊ ƭŜǾŜƭΦмрΣмс 

.ŜŎŀǳǎŜ ŦŀŎǘƻǊ L· ƭŜǾŜƭ ŀƴŘ ǘƘǊƻƳōƛƴ ƎŜƴŜǊŀǝƻƴ ŀǊŜ ōǊƻŀŘƭȅ ƭƛƴƪŜŘΣ ǘƘŜ ŀǎǎŀȅ Ŏŀƴ ƘŜƭǇ ŘŜŬƴŜ ǘƘŜ ŦŀŎǘƻǊ L· ƭŜǾŜƭ ŀƴ ƛƴŘƛǾƛŘǳŀƭ  

ǇŀǝŜƴǘ ƴŜŜŘǎ ƛƴ ƻǊŘŜǊ ǘƻ ƴƻǊƳŀƭƛȊŜ ǘƘŜƛǊ ǘƘǊƻƳōƛƴ ƎŜƴŜǊŀǝƻƴ τ ŀƴŘ ƛǘ ōŜŎƻƳŜǎ Ƴƻǎǘ ǾŀƭǳŀōƭŜ ŜȄŀŎǘƭȅ ǿƘŜǊŜ ǘƘŜ ŦŀŎǘƻǊ ŀǎǎŀȅǎ 

ǎǘǊǳƎƎƭŜ ƻǊ Ŧŀƭƭ ǎƛƭŜƴǘΦ Lƴ ǘƘŜ ǊŀǊŜ ǇŀǝŜƴǘ ǿƛǘƘ ŦŀŎǘƻǊ L· ƛƴƘƛōƛǘƻǊǎΣ ǿƘŜǊŜ ǘƘŜ ǎǘŀƪŜǎ ŀǊŜ ǳƴǳǎǳŀƭƭȅ ƘƛƎƘ ōŜŎŀǳǎŜ ƛƴƘƛōƛǘƻǊǎ Ŏŀƴ  

ǇǊƻǾƻƪŜ ŀƴŀǇƘȅƭŀȄƛǎ ŀƴŘ ƴŜǇƘǊƻǝŎ ǎȅƴŘǊƻƳŜΣ ǘƘǊƻƳōƛƴ ƎŜƴŜǊŀǝƻƴ Ƙŀǎ ōŜŜƴ ǳǎŜŘ ǘƻ ǘŀƛƭƻǊ ǘƘŜ ŘƻǎƛƴƎ ƻŦ ōȅǇŀǎǎƛƴƎ ŀƎŜƴǘǎΦ !ƊŜǊ 

ƎŜƴŜ ǘƘŜǊŀǇȅΣ ǿƘŜǊŜ ƻƴŜ-ǎǘŀƎŜ ŀƴŘ ŎƘǊƻƳƻƎŜƴƛŎ ǊŜǎǳƭǘǎ ŘƛǎŀƎǊŜŜΣ ŀƴŘ ŘǳǊƛƴƎ ǊŜōŀƭŀƴŎƛƴƎ ǘƘŜǊŀǇȅΣ ǿƘŜǊŜ ǘƘŜǊŜ ƛǎ ƴƻ ŦŀŎǘƻǊ ǘƻ  

ŀǎǎŀȅΣ ŀ Ǝƭƻōŀƭ ƳŜŀǎǳǊŜƳŜƴǘ ǎǝƭƭ ǊŜǇƻǊǘǎ ǘƘŜ ƻǳǘŎƻƳŜ ǘƘŀǘ ƳŀǧŜǊǎΦмт hƴ ŀƴ ŀǳǘƻƳŀǘŜŘ ǇƭŀǜƻǊƳ ǎǳŎƘ ŀǎ ǘƘŜ /ŜǾŜǊƻƴ ǎмллΣ ǘƘŀǘ 

ƳŜŀǎǳǊŜƳŜƴǘ Ŏŀƴ ōŜ ƳŀŘŜ ǊŜǇǊƻŘǳŎƛōƭȅ ŜƴƻǳƎƘ ǘƻ Ŧƻƭƭƻǿ ŀ ǇŀǝŜƴǘ ŎƻƴŬŘŜƴǘƭȅ ƻǾŜǊ ǝƳŜΦ 

CƛƎǳǊŜ мΦ ¢ƘŜ ǎŀƳŜ CL·-tŀŘǳŀ ǇƭŀǎƳŀ ƳŜŀǎǳǊŜŘ ŀŎǊƻǎǎ ƻƴŜ-ǎǘŀƎŜ όōȅ ŀŎǝǾŀǘƻǊύ ŀƴŘ ŎƘǊƻƳƻƎŜƴƛŎ ŀǎǎŀȅǎ Ŏŀƴ ǎǇŀƴ  

ƳƻǊŜ ǘƘŀƴ ŀ ǘƘǊŜŜŦƻƭŘ ǊŀƴƎŜΦ LƭƭǳǎǘǊŀǝǾŜΣ ōŀǎŜŘ ƻƴ ǊŜǇƻǊǘŜŘ ŬŜƭŘ-ǎǘǳŘȅ ǇŀǧŜǊƴǎΦ 
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ONE FACTOR, MANY NUMBERS 
Why measuring factor IX has never been harder ð  

and what a functional, TGA-based view offers the hemophilia B laboratory 
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/ƻƳƛƴƎ Ŧǳƭƭ ŎƛǊŎƭŜ 

IŜƳƻǇƘƛƭƛŀ . Ƙŀǎ ŀƭǿŀȅǎ ōŜŜƴ ŀ ŘƛǎŜŀǎŜ ŘŜŬƴŜŘ ōȅ ƳŜŀǎǳǊŜƳŜƴǘ τ ƛǘ ǿŀǎΣ ŀƊŜǊ ŀƭƭΣ ŀ ƭŀōƻǊŀǘƻǊȅ ƻōǎŜǊǾŀǝƻƴ ǘƘŀǘ ŬǊǎǘ ǎŜǘ ƛǘ ŀǇŀǊǘ 

ŦǊƻƳ ƘŜƳƻǇƘƛƭƛŀ !Φ ¢ƻŘŀȅ ǘƘŀǘ ƳŜŀǎǳǊŜƳŜƴǘ ǇǊƻōƭŜƳ Ƙŀǎ ŎƻƳŜ Ŧǳƭƭ ŎƛǊŎƭŜΥ ǘƘŜ ƳƻǊŜ ǘƘŜ ǘƘŜǊŀǇƛŜǎ ŀŘǾŀƴŎŜΣ ǘƘŜ ƭŜǎǎ ŀ ǎƛƴƎƭŜ ŦŀŎǘƻǊ 

L· ƴǳƳōŜǊ ǘŜƭƭǎ ǳǎ ƻƴ ƛǘǎ ƻǿƴΦ ! ŦǳƴŎǝƻƴŀƭΣ ǘƘǊƻƳōƛƴ-ƎŜƴŜǊŀǝƻƴ ǾƛŜǿ ǿƛƭƭ ƴƻǘ ǊŜǇƭŀŎŜ ǘƘŜ ŦŀŎǘƻǊ ŀǎǎŀȅΣ ōǳǘ ƛǘ ƻũŜǊǎ ǘƘŜ ƭŀōƻǊŀǘƻǊȅ 

ǎƻƳŜǘƘƛƴƎ ǘƘŜ ŦŀŎǘƻǊ ŀǎǎŀȅ ƛƴŎǊŜŀǎƛƴƎƭȅ Ŏŀƴƴƻǘ ǇǊƻǾƛŘŜ τ ŀ ǿŀȅ ǘƻ ǎŜŜ ǘƘŜ ǿƘƻƭŜ ƻŦ ŀ ǇŀǝŜƴǘϥǎ ƘŜƳƻǎǘŀǎƛǎΣ ǊŀǘƘŜǊ ǘƘŀƴ ŀǊƎǳŜ ƻǾŜǊ 

ǿƘƛŎƘ ǊŜǎǳƭǘ ǘƻ ōŜƭƛŜǾŜΦ 

CƛƎǳǊŜ нΦ hƴŜ ǘƘǊƻƳōƛƴ ƎŜƴŜǊŀǝƻƴ ŎǳǊǾŜ 

ǇƭŀŎŜǎ ŜǾŜǊȅ ƘŜƳƻǇƘƛƭƛŀ . ǊŜƎƛƳŜƴ ƻƴ ǘƘŜ 

ǎŀƳŜ ŦǳƴŎǝƻƴŀƭ ǎŎŀƭŜ τ ǊŜǇƭŀŎŜƳŜƴǘΣ ƎŜƴŜ 

ǘƘŜǊŀǇȅ ŀƴŘ ǊŜōŀƭŀƴŎƛƴƎ ŀƭƛƪŜΦ LƭƭǳǎǘǊŀǝǾŜΦ 
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FROM BETHESDA TO A 20-MINUTE RESULT:  

REINVENTING FVIII INHIBITOR TESTING 

by Dr. Bert Verbruggen 

Hemostad, Nijmegen 

CŜǿ ŘƛŀƎƴƻǎǝŎ Řŀǘŀ ŎŀǊǊȅ ŀǎ ƳǳŎƘ ŎƭƛƴƛŎŀƭ ǿŜƛƎƘǘ ŀƴŘ ŀǎ ƳǳŎƘ ƭŀōƻǊŀǘƻǊȅ ŜũƻǊǘ ŀǎ ǘƘŜ ŬƴŘƛƴƎ ƻŦ ŦŀŎǘƻǊ ±LLL όC±LLLύ ƛƴƘƛōƛǘƻǊǎΦ CƻǊ 
ǇŀǝŜƴǘǎ ǿƛǘƘ ŎƻƴƎŜƴƛǘŀƭ ƘŜƳƻǇƘƛƭƛŀ !Σ ƴŜǳǘǊŀƭƛȊƛƴƎ ŀƭƭƻŀƴǝōƻŘƛŜǎ ŘŜǾŜƭƻǇ ŘǳŜ ǘƻ C±LLL ǎǳōǎǝǘǳǝƻƴ ǘƘŜǊŀǇȅ ƛƴ нрςор҈ ƻŦ  
ǇǊŜǾƛƻǳǎƭȅ ǳƴǘǊŜŀǘŜŘ ǎŜǾŜǊŜ ŎŀǎŜǎΣ ǳǎǳŀƭƭȅ ǿƛǘƘƛƴ ǘƘŜ ŬǊǎǘ рл ŜȄǇƻǎǳǊŜ ŘŀȅǎΣ ŀƴŘ ǘƘŜȅ ǳƴŘŜǊƳƛƴŜ ǘƘŜ ŜŶŎŀŎȅ ƻŦ ǊŜǇƭŀŎŜƳŜƴǘ 
ǘƘŜǊŀǇȅΣ ǊŀƛǎƛƴƎ ǘƘŜ Ǌƛǎƪ ƻŦ ōƭŜŜŘƛƴƎΣ ƳƻǊōƛŘƛǘȅΣ ŀƴŘ ƳƻǊǘŀƭƛǘȅΦцч Lƴ ŀŎǉǳƛǊŜŘ ƘŜƳƻǇƘƛƭƛŀ !Σ ŀǳǘƻŀƴǝōƻŘƛŜǎ ŀƎŀƛƴǎǘ C±LLL ŀǇǇŜŀǊ ƛƴ 
ǇŀǝŜƴǘǎ ǿƛǘƘ ƴƻ ǇǊƛƻǊ ōƭŜŜŘƛƴƎ ƘƛǎǘƻǊȅ ŀƴŘ Ŏŀƴ ōŜ ƛƳƳŜŘƛŀǘŜƭȅ ƭƛŦŜ-ǘƘǊŜŀǘŜƴƛƴƎΦш Lƴ ōƻǘƘ ǎŜǩƴƎǎΣ ŀŎŎǳǊŀǘŜ ŘŜǘŜŎǝƻƴ ŀƴŘ  
ǉǳŀƴǝŬŎŀǝƻƴ ƻŦ ǘƘŜ ƛƴƘƛōƛǘƻǊ ƛǎ ǘƘŜ ƘƛƴƎŜ ƻƴ ǿƘƛŎƘ ŘƛŀƎƴƻǎƛǎ ŀƴŘ ǘǊŜŀǘƳŜƴǘ ǘǳǊƴΦ ¢ƘŜ ǇǊƻōƭŜƳ ƛǎ ǘƘŀǘ ǘƘŜ ŀǎǎŀȅ ǿŜ ǊŜƭȅ ƻƴ ǘƻ 
ǇǊƻǾƛŘŜ ǘƘŀǘ ƴǳƳōŜǊ Ƙŀǎ ōŀǊŜƭȅ ŎƘŀƴƎŜŘ ƛƴ ŬƊȅ ȅŜŀǊǎΣ ŀƴŘ ƛǘ ǎǝƭƭ ŘƻŜǎ ƴƻǘ ŘŜƭƛǾŜǊ ǘƘŜ ǎǘŀƴŘŀǊŘƛȊŀǝƻƴ ǇŀǝŜƴǘǎ ŘŜǎŜǊǾŜΦ 

! ŬƊȅ-ȅŜŀǊ-ƻƭŘ ǇǊƛƴŎƛǇƭŜ   

¦Ǉ ǘƻ ƴƻǿΣ ŦǳƴŎǝƻƴŀƭ ƛƴƘƛōƛǘƻǊ ŀǎǎŀȅǎ ŀƭƭ ǿƻǊƪ ǘƘŜ ǎŀƳŜ ǿŀȅΥ ǇŀǝŜƴǘ ǇƭŀǎƳŀ ƛǎ ƳƛȄŜŘ ǿƛǘƘ ŀ ƴƻǊƳŀƭ ǎǳōǎǘǊŀǘŜ ǇƭŀǎƳŀ ŎƻƴǘŀƛƴƛƴƎ 
ŀ ƪƴƻǿƴ ŀƳƻǳƴǘ ƻŦ C±LLLΣ ƛƴŎǳōŀǘŜŘΣ ŀƴŘ ǘƘŜ ǊŜƳŀƛƴƛƴƎ C±LLL ŀŎǝǾƛǘȅ ƛǎ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ǘƘŜ ǊŜƳŀƛƴƛƴƎ ŀŎǝǾƛǘȅ ƛƴ ŀ ƴƻǊƳŀƭ ǇƭŀǎƳŀκ
ōǳũŜǊ ŎƻƴǘǊƻƭ ƳƛȄǘǳǊŜΦ ¢ƘŜ Ŧŀƭƭ ƛƴ ǊŜǎƛŘǳŀƭ C±LLL όǇŜǊŎŜƴǘŀƎŜ C±LLL ŀŎǝǾƛǘȅ ƛƴ ǇŀǝŜƴǘ ƳƛȄ ŎƻƳǇŀǊŜŘ ǘƻ ŎƻƴǘǊƻƭ ƳƛȄύ ǊŜƅŜŎǘǎ ǘƘŜ 
ǇǊŜǎŜƴŎŜ ƻŦ ŀƴ ƛƴƘƛōƛǘƻǊΦ ¢ƘŜ ŀǎǎŀȅ ǿŀǎ ǎǘŀƴŘŀǊŘƛȊŜŘ ŀǘ ŀ мфтр ƳŜŜǝƴƎ ƛƴ .ŜǘƘŜǎŘŀΣ aŀǊȅƭŀƴŘΣ ǿƘƛŎƘ ŘŜŬƴŜŘ ƻƴŜ .ŜǘƘŜǎŘŀ ¦ƴƛǘ 
ό.¦ύ ŀǎ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ƛƴƘƛōƛǘƻǊ ǘƘŀǘ ƴŜǳǘǊŀƭƛȊŜǎ рл҈ ƻŦ ǘƘŜ C±LLL ƛƴ ŀƴ Ŝǉǳŀƭ ǾƻƭǳƳŜ ƻŦ ƴƻǊƳŀƭ ǇƭŀǎƳŀ ŀƴŘ ǇŀǝŜƴǘ ǇƭŀǎƳŀ ŀƊŜǊ 
ǘǿƻ ƘƻǳǊǎ ŀǘ от ϲ/Φщ 

¢Ƙŀǘ ǘǿƻ-ƘƻǳǊ ƛƴŎǳōŀǝƻƴ ƛǎ ƴƻǘ ōŜŎŀǳǎŜ ǘƘŜ ŀƴǝōƻŘƛŜǎ ŀǊŜ ǎƭƻǿΦ Lǘ ƛǎ ōŜŎŀǳǎŜ C±LLL ŘƛǎǎƻŎƛŀǘŜǎ ƻƴƭȅ ǎƭƻǿƭȅ ŦǊƻƳ ƛǘǎ ŎŀǊǊƛŜǊ  
ǇǊƻǘŜƛƴΣ Ǿƻƴ ²ƛƭƭŜōǊŀƴŘ ŦŀŎǘƻǊ ό±²CύΣ ŀƴŘ ǘƘŜ ƛƴƘƛōƛǘƻǊ Ŏŀƴƴƻǘ ŜȄŜǊǘ ƛǘǎ ŜũŜŎǘ ǳƴǝƭ C±LLL Ƙŀǎ ōŜŜƴ ǊŜƭŜŀǎŜŘΦъ Lƴ мффрΣ ǘƘŜ bƛƧƳŜπ
ƎŜƴ ƳƻŘƛŬŎŀǝƻƴ ƛƳǇǊƻǾŜŘ ǎǇŜŎƛŬŎƛǘȅ ōȅ ōǳũŜǊƛƴƎ ǘƘŜ ǎǳōǎǘǊŀǘŜ ǇƭŀǎƳŀ ǘƻ ǇI тΦпΣ ǊŜǇƭŀŎƛƴƎ ǘƘŜ ōǳũŜǊ ƛƴ ǘƘŜ ŎƻƴǘǊƻƭ ƳƛȄǘǳǊŜ 
ǿƛǘƘ C±LLL-ŘŜŬŎƛŜƴǘ ǇƭŀǎƳŀΣ ŀƴŘ ŀŘŘƛƴƎ ǇǊŜ-ŀƴŀƭȅǝŎŀƭ ƘŜŀǘ ǘǊŜŀǘƳŜƴǘ ǘƻ ŘŜǎǘǊƻȅ ǊŜǎƛŘǳŀƭ C±LLLΦы ¢ƘŜ bƛƧƳŜƎŜƴς.ŜǘƘŜǎŘŀ ŀǎǎŀȅ 
ōŜŎŀƳŜ ǘƘŜ ƳŜǘƘƻŘ ǊŜŎƻƳƳŜƴŘŜŘ ōȅ ǘƘŜ L{¢I ŀƴŘ ²IhΣ ŀƴŘ ƛǘ ǊŜƳŀƛƴǎ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ǘƻŘŀȅΦь 

¢ƘŜ ƭƛƳƛǘŀǝƻƴǎ ŜǾŜǊȅƻƴŜ ƭƛǾŜǎ ǿƛǘƘ 

CƻǊ ŀƭƭ ƛǘǎ ǎǘŀƴŘƛƴƎΣ ǘƘŜ bƛƧƳŜƎŜƴς.ŜǘƘŜǎŘŀ ŀǎǎŀȅ ƛǎ ŀ ǝƳŜ- ŀƴŘ ǊŜŀƎŜƴǘ-ŘŜƳŀƴŘƛƴƎΣ ƳŀƴǳŀƭΣ Ƴǳƭǝ-ǎǘŜǇ ǇǊƻŎŜŘǳǊŜΥ ǇƭŀǎƳŀ  
ǊŜŎƻƴǎǝǘǳǝƻƴΣ ŀ Řƛƭǳǝƻƴ ǎŜǊƛŜǎΣ ǘƘŜ ƻōƭƛƎŀǘƻǊȅ ǘǿƻ-ƘƻǳǊ ƛƴŎǳōŀǝƻƴΣ ƛŎŜ ǉǳŜƴŎƘƛƴƎΣ ǘƘŜƴ ƳǳƭǝǇƭŜ ǊŜǎƛŘǳŀƭ-C±LLL ƳŜŀǎǳǊŜƳŜƴǘǎ 
ŀƴŘ ŀ ƎǊŀǇƘƛŎŀƭ ǝǘŜǊ ŎŀƭŎǳƭŀǝƻƴΦ Lƴ ǇǊŀŎǝŎŜΣ ƛǘ Ŏŀƴ ƻŎŎǳǇȅ ŎƭƻǎŜ ǘƻ ǘǿƻ-ǘƘƛǊŘǎ ƻŦ ŀƴ ŜƛƎƘǘ-ƘƻǳǊ ǎƘƛƊ ŦƻǊ ŀ ǎƛƴƎƭŜ ǎŀƳǇƭŜΦ ²ƻǊǎŜΣ 
ǘƘŜ ǾŜǊȅ ǘƘŜǊƳƻƭŀōƛƭƛǘȅ ƻŦ C±LLL ƳŜŀƴǎ ǘƘŀǘ ǘƘŜ ƭƻƴƎ ƛƴŎǳōŀǝƻƴ ƛǘǎŜƭŦ ƛƴǘǊƻŘǳŎŜǎ ƴƻƴ-ƛƴƘƛōƛǘƻǊ-ǊŜƭŀǘŜŘ C±LLL ƭƻǎǎΣ ƛƴƅŀǝƴƎ  
ǾŀǊƛŀōƛƭƛǘȅΦъ ¢Ƙƛǎ ƛǎ ƴƻǘ ŀ ǘƘŜƻǊŜǝŎŀƭ ŎƻƴŎŜǊƴΥ ŘŜŎŀŘŜǎ ƻŦ ŜȄǘŜǊƴŀƭ ǉǳŀƭƛǘȅ ŀǎǎŜǎǎƳŜƴǘ ǎǳǊǾŜȅǎ ό9/!¢Σ ¦Yb9v!{Σ w/t!ύ ǎƘƻǿ ƻƴƭȅ 
ƳŀǊƎƛƴŀƭ ƛƳǇǊƻǾŜƳŜƴǘ ƻŦ ǘƘŜ bƛƧƳŜƎŜƴ ƳƻŘƛŬŎŀǝƻƴ ƻǾŜǊ ǘƘŜ ƻǊƛƎƛƴŀƭ .ŜǘƘŜǎŘŀ ŀǎǎŀȅΣ ŀƴŘ ǇŜǊǎƛǎǘŜƴǘΣ ƳŀǊƪŜŘ ōŜǘǿŜŜƴ-
ƭŀōƻǊŀǘƻǊȅ ǾŀǊƛŀǝƻƴΦэ IŀƭŦ ŀ ŎŜƴǘǳǊȅ ƻƴΣ ǎǘŀƴŘŀǊŘƛȊŀǝƻƴ ǊŜƳŀƛƴǎ ǳƴǎƻƭǾŜŘΣ ŀƴŘ ǘƘŜ Ǌƻƻǘ ŎŀǳǎŜ ƛǎ ǘƘŜ ƳŀƴǳŀƭΣ ǎƭƻǿΣ ±²C-ōƻǳƴŘ 
ŀǎǎŀȅ ŘŜǎƛƎƴ ƛǘǎŜƭŦΦ 
!ŘŘ ǘƘŜ ƳƻŘŜǊƴ ŎƻƳǇƭƛŎŀǝƻƴǎΣ ŀƴŘ ǘƘŜ ǎǘǊŀƛƴ ƛǎ ŎƭŜŀǊΦ {ŜŎƻƴŘ-ƻǊŘŜǊ ŀǳǘƻŀƴǝōƻŘȅ ƪƛƴŜǝŎǎ ŘƛǎǘƻǊǘ ǝǘŜǊǎΤ C±LLL-ŘŜŬŎƛŜƴǘ ǇƭŀǎƳŀ 
ŀƴŘ ƴƻǊƳŀƭ-Ǉƻƻƭ ŎƻƳǇƻǎƛǝƻƴ ǾŀǊȅ ōŜǘǿŜŜƴ ƭŀōǎΤ ŀƴŘ ƻƴŜ-ǎǘŀƎŜ ŎƭƻǩƴƎ ŀǎǎŀȅǎ ŀǊŜ ǊŜƭŀǝǾŜƭȅ ƛƴǎŜƴǎƛǝǾŜ ǘƻ ǎƳŀƭƭ ŎƘŀƴƎŜǎ ƛƴ 
C±LLL ŎƻƴǘŜƴǘΣ ǊŜƴŘŜǊƛƴƎ ƭƻǿ ǘŜǎǘ ǎǇŜŎƛŬŎƛǘȅΦ aƻǊŜƻǾŜǊΣ ƻƴŜ-ǎǘŀƎŜ ŀǎǎŀȅǎ ŀǊŜ ǾǳƭƴŜǊŀōƭŜ ǘƻ ƭǳǇǳǎ ŀƴǝŎƻŀƎǳƭŀƴǘǎ ŀƴŘ ƘŜǇŀǊƛƴΦ 
!ōƻǾŜ ŀƭƭΣ ǘƘŜ ƴƻƴ-ŦŀŎǘƻǊ ǘƘŜǊŀǇƛŜǎ ǘƘŀǘ ƘŀǾŜ ǘǊŀƴǎŦƻǊƳŜŘ ƘŜƳƻǇƘƛƭƛŀ ŎŀǊŜΣ ǘƘŜ C±LLLŀ-ƳƛƳŜǝŎ ōƛǎǇŜŎƛŬŎ ŀƴǝōƻŘƛŜǎΣ ƛƴǘŜǊŦŜǊŜ 
ǿƛǘƘ ŎƭƻǩƴƎ-ōŀǎŜŘ C±LLL ƳŜŀǎǳǊŜƳŜƴǘ ŀƴŘ ƳŀƪŜ ŎƻƴǾŜƴǝƻƴŀƭ ƛƴƘƛōƛǘƻǊ ǘŜǎǝƴƎ ǳƴǊŜƭƛŀōƭŜΦ 

! ǇŀǘŜƴǘŜŘ ǊŜŘŜǎƛƎƴΥ ǊŜƳƻǾŜ ǘƘŜ ōƻǧƭŜƴŜŎƪ 

hǳǊ ǎƻƭǳǝƻƴ ŀǧŀŎƪǎ ǘƘŜ ǎƭƻǿ ǎǘŜǇ ŘƛǊŜŎǘƭȅΦ ²Ŝ ǊŜǇƭŀŎŜŘ ǇƭŀǎƳŀ C±LLL ǿƛǘƘ Ŧǳƭƭ-ƭŜƴƎǘƘ ǊŜŎƻƳōƛƴŀƴǘ C±LLL ŀǎ ǘƘŜ ƛƴƘƛōƛǘƻǊ  
ǎǳōǎǘǊŀǘŜΦ .ŜŎŀǳǎŜ ǊŜŎƻƳōƛƴŀƴǘ C±LLL ƭŀŎƪǎ ±²CΣ ǘƘŜ ƛƴƘƛōƛǘƻǊ ōƛƴŘǎ ƛǘ ǊŀǇƛŘƭȅΣ ŀƴŘ ǘƘŜ ǊŜǉǳƛǊŜŘ ǘǿƻ-ƘƻǳǊ ƛƴŎǳōŀǝƻƴ ŎƻƭƭŀǇǎŜǎ ǘƻ 
Ƨǳǎǘ мл ƳƛƴǳǘŜǎΦю ¢Ƙŀǘ ǎƛƴƎƭŜ ŎƘŀƴƎŜ ƻǇŜƴǎ ǘƘŜ ǿŀȅ ǘƻ Ŧǳƭƭ ŀǳǘƻƳŀǝƻƴ ŀƴŘ ƛƳǇǊƻǾŜŘ ǎǘŀƴŘŀǊŘƛȊŀǝƻƴΦ hƴ ǘƘŜ /ŜǾŜǊƻƴ ǎмлл  
ŀƴŀƭȅȊŜǊΣ ǎŀƳǇƭŜ ǇǊŜ-ŘƛƭǳǝƻƴΣ ƳƛȄƛƴƎ ǿƛǘƘ ǊŜŎƻƳōƛƴŀƴǘ C±LLLΣ ƛƴŎǳōŀǝƻƴΣ ŀƴŘ ǊŜǎƛŘǳŀƭ-C±LLL ƳŜŀǎǳǊŜƳŜƴǘ Ǌǳƴ ƻƴ ōƻŀǊŘΣ  
ŘŜƭƛǾŜǊƛƴƎ ŀ ŎƻƳǇƭŜǘŜ ǊŜǎǳƭǘΣ ƛƴŎƭǳŘƛƴƎ ōƭŀƴƪ ŀƴŘ ǉǳŀƭƛǘȅ-ŎƻƴǘǊƻƭ ǎŀƳǇƭŜǎΣ ƛƴ ǳƴŘŜǊ нл ƳƛƴǳǘŜǎ ƛƴǎǘŜŀŘ ƻŦ ǎŜǾŜǊŀƭ ƘƻǳǊǎΦю 
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wŜǎƛŘǳŀƭ C±LLL ƛǎ ǊŜŀŘ ǿƛǘƘ ŀ ƪƛƴŜǝŎ ŎƘǊƻƳƻƎŜƴƛŎ ŀǎǎŀȅΣ ƛƴ ǿƘƛŎƘ ǘƘŜ ǊŀǘŜ ƻŦ ŎƻƭƻǊ ŎƘŀƴƎŜ ƛǎ ƭƛƴŜŀǊƭȅ ǇǊƻǇƻǊǝƻƴŀƭ ǘƻ C±LLL ŀŎǝǾƛǘȅΦ 
¢Ƙƛǎ ƳŀƪŜǎ ŀ ǇǊŜŎŜŘƛƴƎ C±LLL ŎŀƭƛōǊŀǝƻƴ ǊŜŘǳƴŘŀƴǘ ŀƴŘ ǊŜƳƻǾŜǎ ǘƘŜ C±LLL-ŘŜŬŎƛŜƴǘ ǇƭŀǎƳŀ ǘƘŀǘ ŘǊƛǾŜǎ ǾŀǊƛŀōƛƭƛǘȅ ƛƴ ƻƴŜ-ǎǘŀƎŜ 
ƳŜǘƘƻŘǎΦю ¢ƘŜ ǊŜǎǳƭǘ ƛǎ ŀ ŦŀǎǘΣ Ŧǳƭƭȅ ŀǳǘƻƳŀǘŜŘΣ ǇŀǘŜƴǘŜŘ ŀǎǎŀȅ ǘƘŀǘ ƛǎ ŦŀǊ ƭŜǎǎ ǊŜǎƻǳǊŎŜ-ƛƴǘŜƴǎƛǾŜ ǘƘŀƴ ǘƘŜ ǎǘŀƴŘŀǊŘ ǇǊƻŎŜŘǳǊŜΣ ŀƴŘ 
ōǳƛƭǘ ŦƻǊ ǘƘŜ ǎǘŀƴŘŀǊŘƛȊŀǝƻƴ ǘƘŀǘ Ƙŀǎ ŜƭǳŘŜŘ ǘƘŜ ŬŜƭŘ ŦƻǊ ŬƊȅ ȅŜŀǊǎΦ 

CǳǘǳǊŜ-ǇǊƻƻŦŜŘ ŀƎŀƛƴǎǘ ǘƘŜ ƴŜǿ ƳƛƳŜǝŎǎ 

¢ƘŜ ŎƘǊƻƳƻƎŜƴƛŎ ǊŜŀŘƻǳǘ ƛǎ ōŀǎŜŘ ƻƴ ƻǳǊ ƴŜǿ ¢ŜŎƘƴƻŎƘǊƻƳ C±LLL ŀǎǎŀȅΣ ǿƘƛŎƘ ǳǎŜǎ ŜȄŎƭǳǎƛǾŜƭȅ ōƻǾƛƴŜ-ǎƻǳǊŎŜŘ CL·ŀ ŀƴŘ C·Φ ¢Ƙƛǎ 
ƛǎ ƳƻǊŜ ǘƘŀƴ ŀ ǘŜŎƘƴƛŎŀƭ ŘŜǘŀƛƭΦ C±LLLŀ-ƳƛƳŜǝŎ ōƛǎǇŜŎƛŬŎ ŀƴǝōƻŘƛŜǎ ōǊƛŘƎŜ ƘǳƳŀƴ CL·ŀ ŀƴŘ C·Τ ǘƘŜȅ Ŏŀƴƴƻǘ ǇǊƻŘǳŎǝǾŜƭȅ ōǊƛŘƎŜ 
ǘƘŜ ōƻǾƛƴŜ ŦŀŎǘƻǊǎ ƛƴ ƻǳǊ ǊŜŀƎŜƴǘΦ ¢ƘŜ ŀǎǎŀȅ ƛǎ ǘƘŜǊŜŦƻǊŜ ƛƴǎŜƴǎƛǝǾŜ ǘƻ ŜƳƛŎƛȊǳƳŀōΣюцхцц ŀƴŘ ǿŜ ƘŀǾŜ ŎƻƴŬǊƳŜŘ ǘƘŀǘ ƛǘ ƛǎ ƭƛƪŜǿƛǎŜ 
ƛƴǎŜƴǎƛǝǾŜ ǘƻ ǘƘŜ ǎŜŎƻƴŘ-ƎŜƴŜǊŀǝƻƴ ƳƛƳŜǝŎ aƛƳу όŘŜƴŜŎƛƳƛƎύΦцчцш .ȅ ǘƘŜ ǎŀƳŜ ƳŜŎƘŀƴƛǎƳΣ ƛǘ ƛǎ ŜȄǇŜŎǘŜŘ ǘƻ ǊŜƳŀƛƴ ƛƴǎŜƴǎƛǝǾŜ 
ǘƻ ƻǘƘŜǊ ƴŜȄǘ-ƎŜƴŜǊŀǝƻƴ ƳƛƳŜǝŎǎ ǎǳŎƘ ŀǎ b·¢ллтΣ ŀƭǘƘƻǳƎƘ ǘƘƛǎ Ƙŀǎ ȅŜǘ ǘƻ ōŜ ŦƻǊƳŀƭƭȅ ŜǾŀƭǳŀǘŜŘΦцщцъ !ǎ ǘƘŜǎŜ ƭƻƴƎŜǊ-ŀŎǝƴƎΣ 
ƳƻǊŜ ǇƻǘŜƴǘ ŀƎŜƴǘǎ ǊŜŀŎƘ ƳƻǊŜ ǇŀǝŜƴǘǎΣ ǘƘŜ ŀōƛƭƛǘȅ ǘƻ ƳŜŀǎǳǊŜ ŀ ǘǊǳŜ C±LLL ƛƴƘƛōƛǘƻǊ ŘŜǎǇƛǘŜ ƳƛƳŜǝŎ ǘƘŜǊŀǇȅ ƻƴ ŀ ǎƛƴƎƭŜ ŀǳǘƻπ
ƳŀǘŜŘ ǇƭŀǜƻǊƳ ǿƛƭƭ ōŜ ŜǎǎŜƴǝŀƭ ǊŀǘƘŜǊ ǘƘŀƴ ƻǇǝƻƴŀƭΦ 

²Ƙŀǘ ǘƘŜ Řŀǘŀ ǎƘƻǿ 

Lƴ сл ƴƻƴ-ƘŜƳƻǇƘƛƭƛŀŎǎΣ ǘƘŜ ǊŀǇƛŘ ŀǎǎŀȅ ƎŀǾŜ ŀ ƳŜŀƴ ǝǘŜǊ ƻŦ лΦл .¦κƳ[ ό{5 лΦмύΣ ȅƛŜƭŘƛƴƎ ŀ ƭƛƳƛǘ ƻŦ ōƭŀƴƪ ƻŦ лΦм .¦κƳ[ ŀƴŘ ŀ  
ƭƻǿŜǊ ƭƛƳƛǘ ƻŦ ǉǳŀƴǝŬŎŀǝƻƴ ƻŦ лΦн .¦κƳ[Σ ǿŜƭƭ ōŜƭƻǿ ǘƘŜ лΦп-лΦс .¦κƳ[ ƻŦ ǘƘŜ ŎƻƳǇŀǊŀǘƻǊ bƛƧƳŜƎŜƴ ŀǎǎŀȅюΣ ƛƴŘƛŎŀǝƴƎ ŀƴ  
ƛƴŎǊŜŀǎŜŘ ǎǇŜŎƛŬŎƛǘȅΦ !ŎǊƻǎǎ ну ƛƴƘƛōƛǘƻǊ-ǇƻǎƛǝǾŜ ŎƭƛƴƛŎŀƭ ǎŀƳǇƭŜǎΣ ŎƻǊǊŜƭŀǝƻƴ ǿƛǘƘ ǘƘŜ bƛƧƳŜƎŜƴ ŀǎǎŀȅ ǿŀǎ мΦл ŦƻǊ ŜƳƛŎƛȊǳƳŀō-
ŦǊŜŜ ǘȅǇŜ L ƛƴƘƛōƛǘƻǊǎΦ 9ƳƛŎƛȊǳƳŀō ƛƴǎŜƴǎƛǝǾƛǘȅ ǿŀǎ ŎƻƴŬǊƳŜŘ ōȅ ǎǇƛƪƛƴƎΣ ǊŜǇǊƻŘǳŎƛōƛƭƛǘȅ ŀŎǊƻǎǎ ǘƘǊŜŜ ƭŀōƻǊŀǘƻǊƛŜǎ ƻǾŜǊ ŬǾŜ Řŀȅǎ 
ƎŀǾŜ ŎƻŜŶŎƛŜƴǘǎ ƻŦ ǾŀǊƛŀǝƻƴ ōŜƭƻǿ мр҈Σ ǇƻǎƛǝǾŜ ǇǊŜŘƛŎǝǾŜ ǾŀƭǳŜ ǿŀǎ млл҈ ŀƴŘ ƴŜƎŀǝǾŜ ǇǊŜŘƛŎǝǾŜ ǾŀƭǳŜ фт҈Σ ŀƴŘ ǊŜǎǳƭǘǎ ǿŜǊŜ 
ŎƻƴŎƻǊŘŀƴǘ ǿƛǘƘ 9/!¢ ǎǳǊǾŜȅ ǎŀƳǇƭŜǎΦю ¢ƘŜ ƳŜǘƘƻŘ ŀƭǎƻ ŜƴŀōƭŜǎ ǎǘǊŀƛƎƘǜƻǊǿŀǊŘ ƛƴƘƛōƛǘƻǊ ǘȅǇƛƴƎΦ 

¢ƘŜ ōƻǧƻƳ ƭƛƴŜ ŦƻǊ ȅƻǳǊ ƭŀōƻǊŀǘƻǊȅ 

! C±LLL ƛƴƘƛōƛǘƻǊ ǊŜǎǳƭǘ ƛƴ ǳƴŘŜǊ нл ƳƛƴǳǘŜǎΣ ǿƛǘƘ ƘƛƎƘ ǎŜƴǎƛǝǾƛǘȅ ŀƴŘ ǎǇŜŎƛŬŎƛǘȅΣ Ŧǳƭƭ ŀǳǘƻƳŀǝƻƴΣ ƳƛƴƛƳŀƭ ƘŀƴŘǎ-ƻƴ ǝƳŜΣ ŀƴŘ  
ƛƴǎŜƴǎƛǝǾƛǘȅ ǘƻ ǘƻŘŀȅΩǎ ŀƴŘ ǘƻƳƻǊǊƻǿΩǎ C±LLL ƳƛƳŜǝŎǎΣ ƛǎ ŀ ƎŜƴǳƛƴŜ ǎǘŜǇ ŎƘŀƴƎŜ ŦƻǊ ǊƻǳǝƴŜ ƘŀŜƳƻǎǘŀǎƛǎ ŘƛŀƎƴƻǎǝŎǎΣ ŦŀǎǘŜǊ  
ŘƛŀƎƴƻǎƛǎΣ ŦŀǎǘŜǊ ǘǊŜŀǘƳŜƴǘ ŘŜŎƛǎƛƻƴǎΣ ŀƴŘ ŀ ǊŜŀƭƛǎǝŎ ǇŀǘƘ ǘƻ ǘƘŜ ǎǘŀƴŘŀǊŘƛǎŀǝƻƴ ǘƘŜ ŬŜƭŘ Ƙŀǎ ŎƘŀǎŜŘ ŦƻǊ ƘŀƭŦ ŀ ŎŜƴǘǳǊȅΦ 

wŜŦŜǊŜƴŎŜǎ 

мΦ aŀǘǳƪ-±ƛƭƭŀȊƻƴ hΣ wƻōŜǊǘǎ W/Σ /ƻǊǊŀƭŜǎ-aŜŘƛƴŀ CCΦ IŜƳƻǇƘƛƭƛŀΥ ǘƘŜ ǇŀǎǘΣ ǘƘŜ ǇǊŜǎŜƴǘΣ ŀƴŘ ǘƘŜ ŦǳǘǳǊŜΦ tŜŘƛŀǘǊ wŜǾΦ нлнмΤпнΥстнςсуоΦ 

нΦ WŀǊŘƛƳ [[Σ /ƘŀǾŜǎ 5DΣ wŜȊŜƴŘŜ {aΦ 5ŜǾŜƭƻǇƳŜƴǘ ƻŦ ƛƴƘƛōƛǘƻǊǎ ƛƴ ƘŀŜƳƻǇƘƛƭƛŀ !Υ ŀƴ ƛƭƭǳǎǘǊŀǘŜŘ ǊŜǾƛŜǿΦ wŜǎ tǊŀŎǘ ¢ƘǊƻƳō IŀŜƳƻǎǘΦ нлнлΤпΥтрнςтслΦ 

оΦ ¢ƛŜŘŜ !Σ /ƻƭƭƛƴǎ tΣ YƴƻŜōƭ tΣ Ŝǘ ŀƭΦ LƴǘŜǊƴŀǝƻƴŀƭ ǊŜŎƻƳƳŜƴŘŀǝƻƴǎ ƻƴ ǘƘŜ ŘƛŀƎƴƻǎƛǎ ŀƴŘ ǘǊŜŀǘƳŜƴǘ ƻŦ ŀŎǉǳƛǊŜŘ ƘŀŜƳƻǇƘƛƭƛŀ !Φ IŀŜƳŀǘƻƭƻƎƛŎŀΦ нлнлΤмлрΥмтфмς
мулмΦ 

пΦ YŀǎǇŜǊ /YΣ !ƭŜŘƻǊǘ [Σ !Ǌƻƴǎƻƴ 5Σ Ŝǘ ŀƭΦ ! ƳƻǊŜ ǳƴƛŦƻǊƳ ƳŜŀǎǳǊŜƳŜƴǘ ƻŦ ŦŀŎǘƻǊ ±LLL ƛƴƘƛōƛǘƻǊǎΦ ¢ƘǊƻƳō 5ƛŀǘƘ IŀŜƳƻǊǊƘΦ мфтрΤопΥусфςутнΦ 

рΦ {Ƙƛ vΣ YǳŜǘƘŜǊ 9[Σ {ŎƘǊƻŜŘŜǊ W!Σ Ŝǘ ŀƭΦ CŀŎǘƻǊ ±LLL ƛƴƘƛōƛǘƻǊǎΥ Ǿƻƴ ²ƛƭƭŜōǊŀƴŘ ŦŀŎǘƻǊ ƳŀƪŜǎ ŀ ŘƛũŜǊŜƴŎŜ ƛƴ ǾƛǘǊƻ ŀƴŘ ƛƴ ǾƛǾƻΦ W ¢ƘǊƻƳō IŀŜƳƻǎǘΦ нлмнΤмлΥнонуς
ноотΦ 

сΦ ±ŜǊōǊǳƎƎŜƴ .Σ bƻǾŀƪƻǾŀ LΣ ²ŜǎǎŜƭǎ IΣ Ŝǘ ŀƭΦ ¢ƘŜ bƛƧƳŜƎŜƴ ƳƻŘƛŬŎŀǝƻƴ ƻŦ ǘƘŜ .ŜǘƘŜǎŘŀ ŀǎǎŀȅ ŦƻǊ ŦŀŎǘƻǊ ±LLLΥ/ ƛƴƘƛōƛǘƻǊǎΥ ƛƳǇǊƻǾŜŘ ǎǇŜŎƛŬŎƛǘȅ ŀƴŘ ǊŜƭƛŀōƛƭƛǘȅΦ 
¢ƘǊƻƳō IŀŜƳƻǎǘΦ мффрΤтоΥнптςнрмΦ 

тΦ ±ŜǊōǊǳƎƎŜƴ .Φ 5ƛŀƎƴƻǎƛǎ ŀƴŘ ǉǳŀƴǝŬŎŀǝƻƴ ƻŦ ŦŀŎǘƻǊ ±LLL ƛƴƘƛōƛǘƻǊǎΦ IŀŜƳƻǇƘƛƭƛŀΦ нлмл aŀȅΤмсόмлнύΥнл-пΦ  

уΦ aŜƛƧŜǊ tΣ ±ŜǊōǊǳƎƎŜƴ .Φ ¢ƘŜ ōŜǘǿŜŜƴ-ƭŀōƻǊŀǘƻǊȅ ǾŀǊƛŀǝƻƴ ƻŦ ŦŀŎǘƻǊ ±LLL ƛƴƘƛōƛǘƻǊ ǘŜǎǝƴƎΥ ǘƘŜ ŜȄǇŜǊƛŜƴŎŜ ƻŦ ǘƘŜ ŜȄǘŜǊƴŀƭ ǉǳŀƭƛǘȅ ŀǎǎŜǎǎƳŜƴǘ ǇǊƻƎǊŀƳ ƻŦ ǘƘŜ 9/!¢ 
ŦƻǳƴŘŀǝƻƴΦ {ŜƳƛƴ ¢ƘǊƻƳō IŜƳƻǎǘΦ нллфΤорΥтусςтфоΦ 

фΦ ±ŜǊōǊǳƎƎŜƴ .Σ .ƛƴŘŜǊ b.Σ Ǿŀƴ ±ŜƭǇ tW/Σ tƻƭŜƴŜǿŜƴ wΣ Yƴǀōƭ tΣ {ƻōŀǎ CΣ aƻƻǊŜ D²Φ 5ŜǾŜƭƻǇƳŜƴǘ ƻŦ ŀ ǊŀǇƛŘ ŀƴŘ Ŧǳƭƭȅ ŀǳǘƻƳŀǘŜŘ ŦŀŎǘƻǊ ±LLL ƛƴƘƛōƛǘƻǊ ŀǎǎŀȅΣ ƛƴπ
ǎŜƴǎƛǝǾŜ ǘƻ ŜƳƛŎƛȊǳƳŀōΣ ŀƴŘ ŀ ƭƻǿŜǎǘ ƭŜǾŜƭ ƻŦ ǉǳŀƴǝŬŎŀǝƻƴ ƻŦ лΦн .¦κƳ[Φ W ¢ƘǊƻƳō IŀŜƳƻǎǘΦ нлнп hŎǘΤннόмлύΥнтпр-нтрмΦ  

млΦ !ŘŀƳƪŜǿƛŎȊ WLΣ {ŎƘƳƛǧ /Σ !ǎƛƪŀƴƛǳǎ 9Σ Ŝǘ ŀƭΦ CŀŎǘƻǊ ±LLL όC±LLLύ ƛƴƘƛōƛǘƻǊ ǘŜǎǝƴƎ ǳǎƛƴƎ ŀ ǾŀƭƛŘŀǘŜŘ ŎƘǊƻƳƻƎŜƴƛŎ .ŜǘƘŜǎŘŀ ŀǎǎŀȅ ό/.!ύ ƛƴ I!±9b мΣ ŀ ǇƘŀǎŜ о ǘǊƛŀƭ ƻŦ 
ŜƳƛŎƛȊǳƳŀō ƛƴ ǇŜǊǎƻƴǎ ǿƛǘƘ ƘŀŜƳƻǇƘƛƭƛŀ ! ǿƛǘƘ ƛƴƘƛōƛǘƻǊǎΦ wŜǎ tǊŀŎǘ ¢ƘǊƻƳō IŀŜƳƻǎǘΦ нлмтΤмΥтнпςтнрΦ 

ммΦ aƛƭƭŜǊ /IΣ .ƻȅƭŀƴ .Σ tŀȅƴŜ !.Σ 5ǊƛƎƎŜǊǎ WΣ .Ŝŀƴ /WΦ ±ŀƭƛŘŀǝƻƴ ƻŦ ǘƘŜ ŎƘǊƻƳƻƎŜƴƛŎ .ŜǘƘŜǎŘŀ ŀǎǎŀȅ ŦƻǊ ŦŀŎǘƻǊ ±LLL ƛƴƘƛōƛǘƻǊǎ ƛƴ ƘŜƳƻǇƘƛƭƛŀ ŀ ǇŀǝŜƴǘǎ ǊŜŎŜƛǾƛƴƎ 9Ƴƛπ
ŎƛȊǳƳŀōΦ Lƴǘ W [ŀō IŜƳŀǘƻƭΦ нлнм !ǇǊΤпоόнύΥŜуп-ŜусΦ  

мнΦ tŜǊǎǎƻƴ tΣ !ƳǎǘǊǳǇ !.Σ /ƻŜǎǘŜǊ I±Σ aŀǘȅǘǎƛƴŀ LΣ .ŀǎ {Φ aƛƳуΣ ŀ ƴƻǾŜƭ ŦŀŎǘƻǊ ±LLLŀ ƳƛƳŜǝŎ ōƛǎǇŜŎƛŬŎ ŀƴǝōƻŘȅΣ ǎƘƻǿǎ ŦŀǾƻǊŀōƭŜ ǎŀŦŜǘȅ ŀƴŘ ǇƘŀǊƳŀŎƻƪƛƴŜǝŎǎ ƛƴ 
ƘŜŀƭǘƘȅ ŀŘǳƭǘǎΦ wŜǎ tǊŀŎǘ ¢ƘǊƻƳō IŀŜƳƻǎǘΦ нлно !ǳƎ ноΤтόсύΥмлнмумΦ  

моΦ [ŜƴǘȊ {wΣ /ƘƻǿŘŀǊȅ tΣ Dƛƭ [Σ [ƻǇŜȊ-WŀƛƳŜ CWΣ aŀƘƭŀƴƎǳ WΣ aŀǘȅǘǎƛƴŀ LΣ bƛŜƭǎŜƴ ![Σ ²ƛƴŘȅƎŀ WΦ Cwhb¢L9wмΥ ŀ ǇŀǊǝŀƭƭȅ ǊŀƴŘƻƳƛȊŜŘ ǇƘŀǎŜ н ǎǘǳŘȅ ŀǎǎŜǎǎƛƴƎ ǘƘŜ 
ǎŀŦŜǘȅΣ ǇƘŀǊƳŀŎƻƪƛƴŜǝŎǎΣ ŀƴŘ ǇƘŀǊƳŀŎƻŘȅƴŀƳƛŎǎ ƻŦ aƛƳуΣ ŀ ŦŀŎǘƻǊ ±LLLŀ ƳƛƳŜǝŎΦ W ¢ƘǊƻƳō IŀŜƳƻǎǘΦ нлнп !ǇǊΤннόпύΥффл-млллΦ ŘƻƛΥ млΦмлмсκ
ƧΦƧǘƘŀΦнлноΦмнΦлмсΦ 9Ǉǳō нлно 5ŜŎ ннΦ 9ǊǊŀǘǳƳ ƛƴΥ W ¢ƘǊƻƳō IŀŜƳƻǎǘΦ нлнр !ǇǊΤноόпύΥмпрс-мпртΦ  

мпΦ {ŀƳōŜ ¢Σ aƛǿŀ ¢Σ ¸ƻƴŜȅŀƳŀ YΣ LǎƘƛŘŀ ¢Σ ¸ŀƳŀȊŀƪƛ ¢Σ {ƘƛƳŀ aΦ ! ŬǊǎǘ-ƛƴ-ƘǳƳŀƴ ǎǘǳŘȅ ƻŦ b·¢ллтΣ ŀ ƴŜȄǘ-ƎŜƴŜǊŀǝƻƴΣ ŀŎǝǾŀǘŜŘ ŦŀŎǘƻǊ ±LLL-ƳƛƳŜǝŎ ōƛǎǇŜŎƛŬŎ ŀƴǝπ
ōƻŘȅΣ ƛƴ ƘŜŀƭǘƘȅ ǇŀǊǝŎƛǇŀƴǘǎΦ W ¢ƘǊƻƳō IŀŜƳƻǎǘΦ нлнр hŎǘΤноόмлύΥолфу-оммлΦ  

мрΦ aŀƴŎǳǎƻ a9Σ /Ƙŀƴ !Y/Σ {ƘŀƴƳǳƪƘŀƛŀƘ /Σ [ȅǳ /WΣ ½ŘȊƛŀǊǎƪŀ WΣ aŀƘƭŀƴƎǳ WΣ Ǿŀƴ ±ǳƭǇŜƴ [C5Σ /ƘƻǿŘŀǊȅ tΣ ¸ŀƴƎ wΣ [ŜƴǘȊ {wΣ aŀǘǎǳǎƘƛǘŀ ¢Σ /ƭŀǳǎŜƴ ²IhΣ wŀƪƘπ
Ƴŀǘǳƭƭƛƴ LΣ hƭŘŜƴōǳǊƎ WΤ Cwhb¢L9wн LƴǾŜǎǝƎŀǘƻǊǎΦ aƛƳу .ƛǎǇŜŎƛŬŎ !ƴǝōƻŘȅ tǊƻǇƘȅƭŀȄƛǎ ƛƴ IŜƳƻǇƘƛƭƛŀ ! ǿƛǘƘ ƻǊ ǿƛǘƘƻǳǘ LƴƘƛōƛǘƻǊǎΦ b 9ƴƎƭ W aŜŘΦ нлнс !ǇǊ 
олΤофпόмтύΥмсфс-мтлфΦ 

FROM BETHESDA TO A 20-MINUTE RESULT:  

REINVENTING FVIII INHIBITOR TESTING 
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A POINT-OF-CARE DEVICE FOR  

SPECIALTY DIAGNOSTICS IN COAGULATION  

¢ǊŀƴǎƭŀǝƴƎ ƘŜƳƻǎǘŀǎƛǎ ǎŎƛŜƴŎŜ ŦǊƻƳ ǘƘŜ ŀŎŀŘŜƳƛŎ ōŜƴŎƘ ƛƴǘƻ ǊƻǳǝƴŜ ŎƭƛƴƛŎŀƭ ǇǊŀŎǝŎŜ Ƙŀǎ ŀƭǿŀȅǎ ǊŜǉǳƛǊŜŘ ŀ ǊŀǊŜ ŎƻƳōƛƴŀǝƻƴ ƻŦ 

ǎŎƛŜƴǝŬŎ ǊƛƎƻǊ ŀƴŘ ŘƛŀƎƴƻǎǝŎ ǇǊŀƎƳŀǝǎƳΦ .ƻǘƘ 9ƴȊȅǊŜ ŀƴŘ ¢ŜŎƘƴƻŎƭƻƴŜ ǿŜǊŜ ŦƻǳƴŘŜŘ ƻƴ ŜȄŀŎǘƭȅ ǘƘƛǎ ǇǊƛƴŎƛǇƭŜ τ ŜŀŎƘ ƎǊƻǿƛƴƎ 

ƻǳǘ ƻŦ ŀ ǳƴƛǾŜǊǎƛǘȅ ǊŜǎŜŀǊŎƘ ŜƴǾƛǊƻƴƳŜƴǘ ǿƛǘƘ ǘƘŜ ǎƘŀǊŜŘ ŎƻƴǾƛŎǝƻƴ ǘƘŀǘ ƴƻǾŜƭ ŘƛǎŎƻǾŜǊƛŜǎ ƛƴ ŎƻŀƎǳƭŀǝƻƴ ōƛƻƭƻƎȅ ǎƘƻǳƭŘ ōŜ ŀŎπ

ŎŜǎǎƛōƭŜ ǘƻ ŎƭƛƴƛŎƛŀƴǎ ŀƴŘ ǇŀǝŜƴǘǎΣ ƴƻǘ ŎƻƴŬƴŜŘ ǘƻ ǎǇŜŎƛŀƭƛȊŜŘ ǊŜǎŜŀǊŎƘ ƭŀōƻǊŀǘƻǊƛŜǎΦ Lǘ ƛǎ ŦǊƻƳ ǘƘƛǎ ŎƻƳƳƻƴ ŦƻǳƴŘŀǝƻƴ ǘƘŀǘ ǘƘŜ 

ǘǿƻ ŎƻƳǇŀƴƛŜǎ ƘŀǾŜ ƧƻƛƴŜŘ ŦƻǊŎŜǎ ǘƻ ōǊƛƴƎ ǘƘŜ 9ƴȊȅ{ȅǎǘŜƳ ǘƻ ǘƘŜ ƘŜƳƻǎǘŀǎƛǎ ŎƻƳƳǳƴƛǘȅΦ 

tŀǝŜƴǘǎ ǿƛǘƘ ōƭŜŜŘƛƴƎ ŘƛǎƻǊŘŜǊǎ ŀǊŜ ǘȅǇƛŎŀƭƭȅ ƳŀƴŀƎŜŘ ǿƛǘƘ ǇǊŜǾŜƴǝǾŜ ƘŜƳƻǎǘŀǝŎ ǘƘŜǊŀǇƛŜǎΣ ōǳǘ ǘŀƛƭƻǊƛƴƎ ǘǊŜŀǘƳŜƴǘ ǘƻ ƛƴŘƛǾƛŘǳπ

ŀƭ ƴŜŜŘǎ ǊŜƳŀƛƴǎ ŎƘŀƭƭŜƴƎƛƴƎ ōŜŎŀǳǎŜ ǎǇŜŎƛŀƭƛȊŜŘ ŎƻŀƎǳƭŀǝƻƴ ǘŜǎǝƴƎ ƛǎ ƴƻǘ ǿƛŘŜƭȅ ŀǾŀƛƭŀōƭŜΦ ¢ƻ ŀŘŘǊŜǎǎ ǘƘƛǎ ƛǎǎǳŜΣ ŀ ƴƻǾŜƭ Ǉƻƛƴǘ-

ƻŦ-ŎŀǊŜ ǘŜǎǝƴƎ ǇƭŀǜƻǊƳΣ 9ƴȊȅ{ȅǎǘŜƳΣ ƛǎ ōŜƛƴƎ ŘŜǾŜƭƻǇŜŘΦ ¢ƘŜ ǇǊƻƻŦ-ƻŦ-ŎƻƴŎŜǇǘ ǾŜǊǎƛƻƴΣ ŀƛƳŜŘ ŀǘ IŜƳƻǇƘƛƭƛŀ ! ǇŀǝŜƴǘǎΣ ƛǎ ŘŜπ

ǎƛƎƴŜŘ ǘƻ ǎƛƳǳƭǘŀƴŜƻǳǎƭȅ ƳŜŀǎǳǊŜ C±LLL ŀŎǝǾƛǘȅ ƭŜǾŜƭǎ όC±LLLƭǳƳύ ŀƴŘ ǘƘǊƻƳōƛƴ ƎŜƴŜǊŀǝƻƴ ό¢D!ƭǳƳύ ŦǊƻƳ млл [˃ ƻŦ ǇŀǝŜƴǘ ǇƭŀǎƳŀΦ 

¢ƘŜ ǎȅǎǘŜƳ ƛǎ ōŀǎŜŘ ƻƴ ŎƘŜƳƛƭǳƳƛƴŜǎŎŜƴǘ ǘŜŎƘƴƻƭƻƎȅΦ Lƴ ŎƘŜƳƛƭǳƳƛƴŜǎŎŜƴǘ ǊŜŀŎǝƻƴǎΣ ƭƛƎƘǘ ƛǎ ƎŜƴŜǊŀǘŜŘ ǎƻƭŜƭȅ ōȅ ǘƘŜ ƭǳŎƛŦŜǊŀǎŜ 

ǊŜŀŎǝƻƴΣ ŀƭƭƻǿƛƴƎ ŦƻǊ ŘŜǾƛŎŜ ƳƛƴƛŀǘǳǊƛȊŀǝƻƴ ŀƴŘ ǊŜŘǳŎƛƴƎ ǇƻǿŜǊ ŎƻƴǎǳƳǇǝƻƴΦ ¢Ƙƛǎ ŜƴŀōƭŜǎ ǘƘŜ ŘŜǾƛŎŜΩǎ ǇƻǊǘŀōƛƭƛǘȅ ǿƘƛƭŜ  

ƳŀƛƴǘŀƛƴƛƴƎ ƘƛƎƘ ǎŜƴǎƛǝǾƛǘȅ ŀƴŘ ŀ ǿƛŘŜ ŘȅƴŀƳƛŎ ǊŀƴƎŜ ƻŦ ǘƘŜ ŀǎǎŀȅǎΦ Lƴ ǘƘŜǎŜ ŀǎǎŀȅǎΣ ǘƘŜ ŀŎǝǾƛǘȅ ƻŦ ōƭƻƻŘ ŎƻŀƎǳƭŀǝƻƴ ŀƴŘ  

ŬōǊƛƴƻƭȅǎƛǎ ŜƴȊȅƳŜǎ ƛǎ ƳŜŀǎǳǊŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ƎŜƴŜǊŀǝƻƴ ƻŦ ƭƛƎƘǘ-ŜƳƛǩƴƎ ǊŜŀŎǝƻƴ ǇǊƻŘǳŎǘǎΣ ǿƘƛŎƘ ŀǊŜ ŘŜǘŜŎǘŜŘ ƛƴ ǊŜŀƭ ǝƳŜ ōȅ 

ǎƛƴƎƭŜ ǇƘƻǘƻƴ ƻǇǝŎŀƭ ǎŜƴǎƻǊǎΦ ¢Ƙƛǎ ŀǇǇǊƻŀŎƘ ŜƴŀōƭŜǎ ōƻǘƘ Ǝƭƻōŀƭ ƳƻƴƛǘƻǊƛƴƎ ŀƴŘ ǉǳŀƴǝǘŀǝǾŜ ŀŎǝǾƛǘȅ ŀǎǎŀȅǎΦ  

¢ƘŜ 9ƴȊȅ{ȅǎǘŜƳ ǇƭŀǜƻǊƳ Ŏƻƴǎƛǎǘǎ ƻŦ ŀ ǎƛƴƎƭŜ-ǳǎŜ ƳƛŎǊƻƅǳƛŘƛŎ ŎŀǊǘǊƛŘƎŜ ŀƴŘ ŀ ǊŜǳǎŀōƭŜ ǇǊƻŎŜǎǎƻǊ ŎƻƴƴŜŎǘŜŘ ǘƻ ŀ ŎƻƳǇǳǘŜǊ ǿƛǘƘ ŀ 

ǳǎŜǊ ƛƴǘŜǊŦŀŎŜ ŜƴŀōƭƛƴƎ ǊŜŀƭ-ǝƳŜ Řŀǘŀ ǊŜŀŘƻǳǘΦ CƛƎǳǊŜ м ǎƘƻǿǎ ǘƘŜ ŬǊǎǘ 9ƴȊȅ{ȅǎǘŜƳ ǇǊƻŘǳŎǘΣ ŎŀƭƭŜŘ ǘƘŜ [ŀōƻǊŀǘƻǊȅ 9ƴȊȅ{ȅǎǘŜƳΣ 

ǿƘƛŎƘ ǿƛƭƭ ōŜ ŀǾŀƛƭŀōƭŜ ŦƻǊ wŜǎŜŀǊŎƘ-¦ǎŜ-hƴƭȅ ǇǳǊǇƻǎŜǎΦ 

CƛƎǳǊŜ мΦ IŜƳƻǇƘƛƭƛŀ ! ƭŀōƻǊŀǘƻǊȅ 9ƴȊȅ{ȅǎǘŜƳ ŎƻƴǎƛǎǝƴƎ ƻŦ ŀ ŘƛǎǇƻǎŀōƭŜ ŎŀǊǘǊƛŘƎŜ ŀƴŘ  

ŀ ǇƻǊǘŀōƭŜ ǊŜŀŘŜǊ ǿƛǘƘ ŀ ŎŀǊǘǊƛŘƎŜ ƛƴǎŜǊǝƻƴ ǎƭƻǘ ŀƴŘ ŎƻƳǇǳǘŜǊ ŎƻƴƴŜŎǝƻƴ Ǿƛŀ ¦{.Φ 

¢ƘŜ ƛƴƧŜŎǝƻƴ-ƳƻƭŘŜŘ ƳƛŎǊƻƅǳƛŘƛŎ ŎŀǊǘǊƛŘƎŜ Ŏƻƴǘŀƛƴǎ ōǳũŜǊ ŀƴŘ ǇƭŀǎƳŀ ƛƴƭŜǘǎ όCƛƎΦ нύ ŀƴŘ ƛǘǎ ŘŜǎƛƎƴ ŜƴǎǳǊŜǎ ǘƘŜ ƳƛȄƛƴƎ ŀƴŘ ǘƘŜ 

Řƛƭǳǝƻƴ ƻŦ ǇƭŀǎƳŀ ƛƴ ŘŜŬƴŜŘ ǇǊƻǇƻǊǝƻƴǎ όC±LLLƭǳƳ мΥмп ŀƴŘ ¢D!ƭǳƳ нΥмύΦ {ǳōǎŜǉǳŜƴǘƭȅΣ ǘƘŜ ŘƛǎǇŜƴǎŜŘ ŘǊƛŜŘ-ƛƴ ǊŜŀƎŜƴǘǎ ŦƻǊ ǘƘŜ 

C±LLL ŀŎǝǾƛǘȅ ŀǎǎŀȅǎΣ ŀƴŘ ŦƻǊ ǘƘŜ ¢D!ƭǳƳΣ ŀǎǎŀȅǎ ŀǊŜ ŘƛǎǎƻƭǾŜŘ ŀƴŘ ƳƛȄŜŘ ǿƛǘƘ ŘƛƭǳǘŜŘ ǇƭŀǎƳŀ ƛƴ ŘƛǎǝƴŎǘ ŎƛǊŎǳƛǘǎ όCƛƎΦ нύΦ  
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CƛƎǳǊŜ нΦ {ŎƘŜƳŀǝŎ ƻŦ ǘƘŜ IŜƳ! ƳƛŎǊƻƅǳƛŘƛŎ ŎŀǊǘǊƛŘƎŜΦ  

¢ƘŜ ƭŜƊ ǇŀƴŜƭ ŘƛǎǇƭŀȅǎ ǊŜǇǊŜǎŜƴǘŀǝǾŜ ƛƳŀƎŜǎ ƻŦ ŘƛǎǇŜƴǎŜŘ ǊŜŀƎŜƴǘǎ ŦƻǊ C±LLLƭǳƳ ŀƴŘ ¢D!ƭǳƳΦ 

¢ƘŜ ǎǳōǎŜǉǳŜƴǘ ǊŜŀŎǝƻƴǎ ōŜƎƛƴ ƻƴŎŜ ǘƘŜ ƳƛȄǘǳǊŜ ƻŦ ŘƛƭǳǘŜŘ ǇƭŀǎƳŀ ŀƴŘ ŘƛǎǎƻƭǾŜŘ ǊŜŀƎŜƴǘǎ ƛƴ ǘƘŜ ǎǇƻǩƴƎ ŎƘŀƳōŜǊ ǊŜŀŎƘŜǎ ǘƘŜ 

отϲ/ ǘƘŜǊƳƻǎǘŀǘŜŘ ŘŜǘŜŎǝƻƴ ŀǊŜŀΣ ǿƘƛŎƘ ŎƻƴǘŀƛƴƛƴƎ /ŀнҌΣ ƭǳŎƛŦŜǊŀǎŜΣ ŎƻŦŀŎǘƻǊǎΣ ŀƴŘ ŜƴȊȅƳŜ-ǎǇŜŎƛŬŎ ŀƳƛƴƻƭǳŎƛŦŜǊƛƴ ǎǳōǎǘǊŀǘŜǎΦ 

¢ƘŜ ŘŜǘŜŎǝƻƴ ŀǊŜŀ Ŏƻƴǎƛǎǘǎ ƻŦ ǎƛȄǘŜŜƴ ммл ƴ[ ŎƘŀƳōŜǊǎ όŜƛƎƘǘ ŎƘŀƳōŜǊǎ ǇŜǊ ŀǎǎŀȅύΦ tƘƻǘƻƴǎ ƎŜƴŜǊŀǘŜŘ ŘǳǊƛƴƎ ǎǳōǎǘǊŀǘŜ  

ŎƻƴǾŜǊǎƛƻƴǎ ƛƴ ǊŜŀƭ ǝƳŜ ŀǊŜ ŘŜǘŜŎǘŜŘ ōȅ ǎŜƴǎƻǊǎ ƻƴ ǘƘŜ ǇƭŀǜƻǊƳ ǊŜŀŘŜǊΦ ¢ƘŜ Řŀǘŀ ŀǊŜ ǇǊƻŎŜǎǎŜŘ ŀƴŘ ǎŜƴǘ Ǿƛŀ ŀ ¦{. ŎƻƴƴŜŎǘƻǊ ǘƻ ŀ 

ŎƻƳǇǳǘŜǊ ŦƻǊ ƛƳƳŜŘƛŀǘŜ ŘƛǎǇƭŀȅ ŀƴŘ ƛƴǘŜǊǇǊŜǘŀǝƻƴΦ  

CƛƎǳǊŜ оΦ 5ŀǘŀ ŦǊƻƳ ŀ ǎƛƴƎƭŜ ƳƛŎǊƻƅǳƛŘƛŎ ŎŀǊǘǊƛŘƎŜ ƳŜŀǎǳǊŜƳŜƴǘ ǳǎƛƴƎ ǇƭŀǎƳŀ ŎƻƴǘŀƛƴƛƴƎ  

тл L¦κŘ[ C±LLL ό!ύ ƻǊ н L¦κŘ[ C±LLL ό.ύΦ C±LLLƭǳƳ ǎƛƎƴŀƭǎ ŀǊŜ ǎƘƻǿƴ ƛƴ ōƭǳŜΣ ǿƘƛƭŜ ¢D!ƭǳƳ ǎƛƎƴŀƭǎ ŀǊŜ ǎƘƻǿƴ ƛƴ ǊŜŘΦ  

¢ƘŜ ǎƛƎƴŀƭǎ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ŀǎ ƳŜŀƴ ҕ {5 ŦǊƻƳ у ƛƴŘƛǾƛŘǳŀƭ ŘŜǘŜŎǝƻƴ ŎƘŀƳōŜǊǎ ǇŜǊ ŀǎǎŀȅΦ 

¢ƘŜ ŎǳǊǊŜƴǘ ǾŜǊǎƛƻƴ ƻŦ ǘƘŜ ƳƛŎǊƻƅǳƛŘƛŎ ŎŀǊǘǊƛŘƎŜ ŘŜƳƻƴǎǘǊŀǘŜǎ ǎŜƴǎƛǝǾƛǘȅ ǘƻ C±LLL ƭŜǾŜƭǎΣ ǿƛǘƘ ŀ ǾŀǊƛŀǝƻƴ ŎƻŜŶŎƛŜƴǘ ƻŦ ғмл҈ ŦƻǊ 

C±LLLƭǳƳ ŀƴŘ ǳǇ ǘƻ нр҈ ŦƻǊ ¢D!ƭǳƳΦ 5ǳŜ ǘƻ ŀƳǇƭŜ ǎǇŀŎŜ ŦƻǊ ōƻǘƘ ŀǎǎŀȅǎΣ ǘƘŜ ƛƴǘŜǊƴŀƭ ǇƻǎƛǝǾŜ ŀƴŘ ƴŜƎŀǝǾŜ ŎƻƴǘǊƻƭǎ ŀǊŜ ƛƴŎƻǊǇƻπ

ǊŀǘŜŘ ƛƴǘƻ ǎŜƭŜŎǘŜŘ ŎƘŀƳōŜǊǎΦ  

A POINT-OF-CARE DEVICE FOR  

SPECIALTY DIAGNOSTICS IN COAGULATION  
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¢ƘŜ Ŧƻƭƭƻǿ-ǳǇ ǇƘŀǎŜ ǿƛƭƭ ŦƻŎǳǎ ƻƴ ŘŜǾŜƭƻǇƛƴƎ ŀ ƴŜŀǊ-ǇŀǝŜƴǘ ǘŜǎǝƴƎ όbt¢ύ 9ƴȊȅ{ȅǎǘŜƳ ŦŜŀǘǳǊƛƴƎ ŀ ōƭƻƻŘ ŎƻƴƴŜŎǘƻǊ ŎƻƳǇŀǝōƭŜ 

ǿƛǘƘ ŀ ǎǘŀƴŘŀǊŘ нΦт Ƴ[ ŎƛǘǊŀǘŜŘ ōƭƻƻŘ ǘǳōŜΦ ¢Ƙƛǎ bt¢ 9ƴȊȅ{ȅǎǘŜƳΣ ǿƘƛŎƘ ƛǎ ŦƻǊŜǎŜŜƴ ŦƻǊ нлнтΣ Ŏŀƴ ōŜ ǳǎŜŘ ōȅ ƘŜŀƭǘƘŎŀǊŜ ǇǊƻŦŜǎπ

ǎƛƻƴŀƭǎ ŀǎ ǘƘŜ ŀǇǇƭƛŎŀǝƻƴ ƻƴƭȅ ƴŜŜŘǎ ǘƘŜ ƛƴǎŜǊǝƻƴ ƻŦ ŀ ƳƛŎǊƻƅǳƛŘƛŎ ŎŀǊǘǊƛŘƎŜ ŀƴŘ ǘƘŜ ŎƻƴƴŜŎǝƻƴ ƻŦ ŀ ŎƛǘǊŀǘŜŘ ōƭƻƻŘ ǘǳōŜ ƛƴǘƻ ǘƘŜ 

ōƭƻƻŘ ǘǳōŜ ŎƻƴƴŜŎǘƻǊΣ ǘƘŜ ƭŀǘŜǊ ƻōǘŀƛƴŜŘ ōȅ ǎǘŀƴŘŀǊŘ ǇƘƭŜōƻǘƻƳȅΦ   

¦Ǉƻƴ ǘǳōŜ ƛƴǎŜǊǝƻƴΣ млл ҡ[ ƻŦ ōƭƻƻŘ ǿƛƭƭ ōŜ ǘǊŀƴǎŦŜǊǊŜŘ ǘƻ ǘƘŜ ǇƭŀǎƳŀ ǎŜǇŀǊŀǝƻƴ ƳŜƳōǊŀƴŜ ƭƻŎŀǘŜŘ ƻƴ ǘƘŜ ōŀŎƪ ǎƛŘŜ ƻŦ ŀ ƳƛŎǊƻπ

ƅǳƛŘƛŎ ŎŀǊǘǊƛŘƎŜΦ CƛƭǘǊŀǘŜŘ ǇƭŀǎƳŀ ǿƛƭƭ ǘƘŜƴ ŜƴǘŜǊ ǘƘŜ ŎŀǊǘǊƛŘƎŜ Ǿƛŀ ǘƘŜ ǇƭŀǎƳŀ ƛƴƭŜǘ ŀƴŘ Ŭƭƭ ǘƘŜ ŎƘŀƴƴŜƭǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ŎǳǊǊŜƴǘ 

ŘŜǎƛƎƴΦ ¢ƘŜ ŘƛǊŜŎǘ ŀǇǇƭƛŎŀǝƻƴ ƻŦ ǇŀǝŜƴǘǎΩ ǿƘƻƭŜ ōƭƻƻŘ ǿƛƭƭ ǎƛƳǇƭƛŦȅ ǎŀƳǇƭŜ ǇǊƻŎŜǎǎƛƴƎ ŀƴŘ ŜƴƘŀƴŎŜ ǘƘŜ ǳǎŀōƛƭƛǘȅ ƻŦ ǘƘŜ  

9ƴȊȅ{ȅǎǘŜƳ ƛƴ ōƻǘƘ ŎƭƛƴƛŎŀƭ ŀƴŘ ƴŜŀǊ-ǇŀǝŜƴǘ ǘŜǎǝƴƎ ǎŎŜƴŀǊƛƻǎΦ 

Lƴ ŀŘŘƛǝƻƴ ǘƻ ǘƘŜ ǇǊƻƻŦ-ƻŦ-ŎƻƴŎŜǇǘ ŘŜǎƛƎƴ ŦƻǊ IŜƳƻǇƘƛƭƛŀ !Σ ŎƘŜƳƛƭǳƳƛƴŜǎŎŜƴǘ-ōŀǎŜŘ ǘŜǎǝƴƎ ǎȅǎǘŜƳǎ ǿŜǊŜ ŀƭǎƻ ŘŜǾŜƭƻǇŜŘ ŦƻǊ 

ǘƘŜ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǇƭŀǎƳƛƴ ƎŜƴŜǊŀǝƻƴ ŀƴŘ ǘƘŜ ǉǳŀƴǝŬŎŀǝƻƴ ƻŦ ·ŀ ŀƴŘ ¢ƘǊƻƳōƛƴ ŘƛǊŜŎǘ ƻǊŀƭ ŀƴǝŎƻŀƎǳƭŀƴǘ ŀŎǝǾƛǘȅΦ hǳǊ ƭŀǘŜǎǘ ǊŜπ

ǎǳƭǘǎ ǎƘƻǿŜŘ ǘƘŜ ƭǳƳƛƴŜǎŎŜƴǘ-ōŀǎŜŘ ŘŜǘŜǊƳƛƴŀǝƻƴ ƻŦ !5!a¢{мо ŀƴŘ ±ƻƴ ²ƛƭƭŜōǊŀƴŘ CŀŎǘƻǊ ŀƴǝƎŜƴΦ ¢ƘŜ ǘŜŎƘƴƻƭƻƎȅ Ƙŀǎ ǘƘŜ 

ǇƻǘŜƴǝŀƭ ǘƻ ōŜ ŀŘŀǇǘŜŘ ŦƻǊ ŀ ǿƛŘŜ ǊŀƴƎŜ ƻŦ ŀǇǇƭƛŎŀǝƻƴǎ ƛƴ ǾŀǊƛƻǳǎ ŬŜƭŘǎ ŜǾŜƴ ōŜȅƻƴŘ ōƭƻƻŘ ŎƻŀƎǳƭŀǝƻƴΦ  

CƛƎǳǊŜ пΦ ! ǇǊƻǘƻǘȅǇŜ ƻŦ ŀ bŜŀǊ-tŀǝŜƴǘ-¢ŜǎǝƴƎ 9ƴȊȅ{ȅǎǘŜƳΦ ! ƳƻŘǳƭŜ ŦƻǊ ōƭƻƻŘ ŎƻƭƭŜŎǝƻƴ ŦǊƻƳ ŀ нΦт Ƴ[  

ǾŀŎǳǘŀƛƴŜǊ ŦƻǊ ŎƛǘǊŀǘŜŘ ōƭƻƻŘ ƛǎ ƛƳǇƭŜƳŜƴǘŜŘ ƛƴ ǘƘŜ ǇƻǊǘŀōƭŜ ǊŜŀŘŜǊΦ ¢ƘŜ ōŀŎƪ ǎƛŘŜ ƻŦ ŀ ƳƛŎǊƻƅǳƛŘƛŎ ŎŀǊǘǊƛŘƎŜ 

ŦŜŀǘǳǊŜǎ ŀ ōƭƻƻŘ ŬƭǘŜǊ ǳƴƛǘ ǿƛǘƘ ŀ ǇƭŀǎƳŀ ǎŜǇŀǊŀǝƻƴ ƳŜƳōǊŀƴŜ ŀƴŘ ŀ ōƭƛǎǘŜǊ ŎƻƴǘŀƛƴƛƴƎ Řƛƭǳǝƻƴ ōǳũŜǊΦ 

tƭŜŀǎŜ ŬƴŘ ŜƴŎƭƻǎŜŘ ǘƘŜ vw ŎƻŘŜ ŦƻǊ ǘƘŜ  
²CI нлнс IŜŀƭǘƘŎŀǊŜ tǊƻǾƛŘŜǊ {ƘƻǊǘ {ǳǊǾŜȅΦ 

 

tƭŜŀǎŜ ŬƴŘ ŜƴŎƭƻǎŜŘ ǘƘŜ vw ŎƻŘŜ ŦƻǊ ǘƘŜ  
²CI нлнс [ŀō tǊƻŦŜǎǎƛƻƴŀƭǎ {ƘƻǊǘ {ǳǊǾŜȅΦ 

 

²Ŝ ǿƻǳƭŘ ƎǊŜŀǘƭȅ ŀǇǇǊŜŎƛŀǘŜ ȅƻǳǊ ǎǳǇǇƻǊǘ ōȅ ǘŀƪƛƴƎ ŀ ŦŜǿ ƳƛƴǳǘŜǎ ǘƻ ŎƻƳǇƭŜǘŜ ƛǘΦ  

¢Ƙŀƴƪ ȅƻǳ ǾŜǊȅ ƳǳŎƘ ŦƻǊ ȅƻǳǊ ǾŀƭǳŀōƭŜ ŦŜŜŘōŀŎƪΗ 
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CƛƎǳǊŜ нΦ ¢ƘŜ Ǿƻƴ ²ƛƭƭŜōǊŀƴŘ ŘƛǎŜŀǎŜ ŎƘƛǇ 

όŘŜǾŜƭƻǇƳŜƴǘ ŘŜǎƛƎƴύΥ Ǿ²C ŀƴǝƎŜƴ όŀƴǝ-±²C ŎŀǇπ

ǘǳǊŜύΣ ŎƻƭƭŀƎŜƴ-ōƛƴŘƛƴƎ ŀŎǝǾƛǘȅ ŀƴŘ DtLō-ōŀǎŜŘ ǊƛǎǘƻŎŜπ

ǝƴ ŎƻŦŀŎǘƻǊ ŀŎǝǾƛǘȅ όǾ²CΥDtLōwΣ ǎƘƻǿƴ ŀǎ Ǿ²CΥw/ƻύ 

Ǌǳƴ ǎƛŘŜ ōȅ ǎƛŘŜ ƻƴ ƻƴŜ ŎŀǊǘǊƛŘƎŜ τ ŜŀŎƘ ŘŜǘŜŎǘŜŘ ōȅ ŀ 

ŎƻƴƧǳƎŀǘŜŘ ŀƴǝ-±²C ŀƴǝōƻŘȅ ŀƴŘ ŎƘŜƳƛƭǳƳƛƴŜǎŎŜƴŎŜ  

- ǘƻƎŜǘƘŜǊ ǿƛǘƘ ǇǊƻŎŜŘǳǊŀƭ ŀƴŘ ŀǎǎŀȅ ŎƻƴǘǊƻƭǎ ŀƴŘ ǘƘŜ 

±²5 ǎǳōǘȅǇŜ ǇŀǧŜǊƴ ǘƘŜ ǇŀƴŜƭ ǊŜǎƻƭǾŜǎΦ 

¢ƘŜ ŬǊǎǘ ǊŜǎǳƭǘǎ ŀǊŜ ƛƴ 

¢Ƙƛǎ ƛǎ ƴƻ ƭƻƴƎŜǊ ƻƴƭȅ ŀ ŎƻƴŎŜǇǘΦ hǾŜǊ нлнп ŀƴŘ нлнрΣ ¢ŜŎƘƴƻŎƭƻƴŜ ŀŘǾŀƴŎŜŘ ǘƘŜ ǇƭŀǜƻǊƳ ŦǊƻƳ ŎƻƴŎŜǇǘ ǘƻ ŘŀǘŀΣ ŎƻƳǇƭŜǝƴƎ ŦŜŀǎƛπ

ōƛƭƛǘȅ ǎǘǳŘƛŜǎ ŦƻǊ ǘƘŜ ŬǊǎǘ ŀǎǎŀȅǎ ŀƴŘ ōŜƴŎƘƳŀǊƪƛƴƎ ǘƘŜƳ ƘŜŀŘ-ǘƻ-ƘŜŀŘ ŀƎŀƛƴǎǘ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ¢ŜŎƘƴƻȊȅƳ 9[L{!ǎΦ ¢ƘŜ  

ƳƛŎǊƻ-9[L{! !5!a¢{мо ŀŎǝǾƛǘȅ ŀǎǎŀȅ ƳŀǘŎƘŜŘ ƻǳǊ ǊŜŦŜǊŜƴŎŜ ŀƭƳƻǎǘ ŜȄŀŎǘƭȅ τ ŀ ǊŜƎǊŜǎǎƛƻƴ ǎƭƻǇŜ ƻŦ лΦфн ŀƴŘ ŀ tŜŀǊǎƻƴ ŎƻǊǊŜƭŀǝƻƴ 

ƻŦ Ǌ Ґ лΦфно όCƛƎΦ оύ τ ŀƴŘ ŎƻǊǊŜŎǘƭȅ ŎƭŀǎǎƛŬŜŘ ǘƘǊƻƳōƻǝŎ ǘƘǊƻƳōƻŎȅǘƻǇŜƴƛŎ ǇǳǊǇǳǊŀ ό¢¢tύ ǇŀǝŜƴǘ ǎŀƳǇƭŜǎΦ  

! ǘǊǳŜ ƳƛŎǊƻ-9[L{! 

¢ƘŜ ǇǊƛƴŎƛǇƭŜ ǿƛƭƭ ōŜ ŦŀƳƛƭƛŀǊ ǘƻ ŀƴȅ ƭŀōƻǊŀǘƻǊȅ ǘƘŀǘ Ǌǳƴǎ ŀƴ 9[L{! τ ōŜŎŀǳǎŜ ƛǘ ƛǎ ƻƴŜΦ 9ŀŎƘ ǎƛƴƎƭŜ-ǳǎŜ ŎƘƛǇ ŎŀǊǊƛŜǎ ǘƘŜ ŎƻƳǇƭŜǘŜ 

ǎŀƴŘǿƛŎƘ ƛƳƳǳƴƻŀǎǎŀȅΥ ŀ ŎŀǇǘǳǊŜ ǊŜŀƎŜƴǘ ǇǊƛƴǘŜŘ ƛƴǘƻ ǘƘŜ ŘŜǘŜŎǝƻƴ ȊƻƴŜΣ ŀ ōƛƻǝƴȅƭŀǘŜŘ ŘŜǘŜŎǝƻƴ ŀƴǝōƻŘȅΣ ŀ ǎǘǊŜǇǘŀǾƛŘƛƴ-

ŜƴȊȅƳŜ ŎƻƴƧǳƎŀǘŜ ŀƴŘ ŀ ŎƘŜƳƛƭǳƳƛƴŜǎŎŜƴǘ ǎǳōǎǘǊŀǘŜΦ CƛƎǳǊŜ н ǎƘƻǿǎ ǘƘƛǎ ǇǊƛƴŎƛǇƭŜ ǊŜŀƭƛȊŜŘ ŀǎ ŀ ŎƻƳǇƭŜǘŜ Ǿƻƴ ²ƛƭƭŜōǊŀƴŘ ŘƛǎŜŀǎŜ 

ǇŀƴŜƭ ƻƴ ŀ ǎƛƴƎƭŜ ŎƘƛǇΦ ²Ƙŀǘ ŎƘŀƴƎŜǎ ƛǎ ŜǾŜǊȅǘƘƛƴƎ ŀǊƻǳƴŘ ǘƘŜ ŎƘŜƳƛǎǘǊȅΦ tŀǎǎƛǾŜ ŎŀǇƛƭƭŀǊȅ ŎƘŀƴƴŜƭǎ ƳƻǾŜ ƳƛŎǊƻƭƛǘǊŜ ǾƻƭǳƳŜǎ ǿƛǘƘπ

ƻǳǘ ǇǳƳǇǎΤ ǘƘŜ ƻǇŜǊŀǘƻǊ ǎƛƳǇƭȅ ŘƛƭǳǘŜǎ ǘƘŜ ǎŀƳǇƭŜΣ ǇƛǇŜǧŜǎ ƛǘ ƻƴǘƻ ǘƘŜ ŎƘƛǇΣ ŀƭƭƻǿǎ ŀ ǎƘƻǊǘ ƛƴŎǳōŀǝƻƴΣ ŀŘŘǎ ǘƘŜ ŘŜǘŜŎǝƻƴ ŀƴǝπ

ōƻŘȅ ŀƴŘ ǇǊŜǎǎŜǎ ŀ ǎƛƴƎƭŜ ōǳǧƻƴΦ ¢ƘŜ ǊŜŀŘŜǊ ŘƻŜǎ ǘƘŜ ǊŜǎǘΣ ŎŀǇǘǳǊƛƴƎ ǘƘŜ ŜƳƛǧŜŘ ƭƛƎƘǘ ǿƛǘƘ ƳƛƴƛŀǘǳǊƛȊŜŘ ƻǇǘƻŜƭŜŎǘǊƻƴƛŎǎ ŀƴŘ  

ǊŜǘǳǊƴƛƴƎ ŀ ŎŀƭƛōǊŀǘŜŘΣ ǉǳŀƴǝǘŀǝǾŜ ǊŜǎǳƭǘΦ {ŜǾŜǊŀƭ ǊŜƭŀǘŜŘ ǇŀǊŀƳŜǘŜǊǎ Ŏŀƴ ōŜ ǊŜŀŘ ŦǊƻƳ ƻƴŜ ǎƳŀƭƭ ǎŀƳǇƭŜΦ 

CƛƎǳǊŜ мΦ ¢ƘŜ /ŜǾŜǊƻƴ ƳƛŎǊƻ ǇƭŀǜƻǊƳΥ ŀ ŎƻƳǇŀŎǘ ōŜƴŎƘ-ǘƻǇ ǊŜŀŘŜǊ ǿƛǘƘ ŀ 

ǎƛƴƎƭŜ-ǳǎŜΣ ŎǊŜŘƛǘ-ŎŀǊŘ-ǎƛȊŜŘ ƳƛŎǊƻƅǳƛŘƛŎ ǘŜǎǘ ŎƘƛǇΦ 

!ƴ ƛƴǾŜǎǘƳŜƴǘΣ ƴƻǘ ŀ ƭƛŎŜƴǎŜ 

/ŜǾŜǊƻƴ ƳƛŎǊƻ ƛǎ ōǳƛƭǘ ƻƴ ŀ ƳƛŎǊƻƅǳƛŘƛŎ ǘŜǎǘ-ŎƘƛǇ ǇƭŀǜƻǊƳ ǘƘŀǘ 

¢ŜŎƘƴƻŎƭƻƴŜ Ƙŀǎ ōǊƻǳƎƘǘ ƛƴ-ƘƻǳǎŜΦ wŀǘƘŜǊ ǘƘŀƴ ƭƛŎŜƴǎƛƴƎ ǘƘŜ  

ǘŜŎƘƴƻƭƻƎȅ ŀǘ ŀǊƳΩǎ ƭŜƴƎǘƘΣ ǿŜ ƛƴǾŜǎǘŜŘ ŘƛǊŜŎǘƭȅ ŀƴŘ ƴƻǿ ƘƻƭŘ ŀ 

ǎƘŀǊŜƘƻƭŘƛƴƎ ǎǘŀƪŜ ƛƴ DŜƴǎǇŜŜŘ .ƛƻǘŜŎƘ όwŀƛƴōŀŎƘΣ !ǳǎǘǊƛŀύΣ ǘƘŜ 

ŎƻƳǇŀƴȅ ōŜƘƛƴŘ ǘƘŜ ŎƘƛǇ ŀƴŘ ƛǘǎ ŎƻƳǇŀŎǘ ǊŜŀŘŜǊ όCƛƎΦ мύΦ ¢Ƙŀǘ 

ǎǘŀƪŜ Ǉǳǘǎ ǘƘŜ ǊƻŀŘƳŀǇ ŬǊƳƭȅ ƛƴ ¢ŜŎƘƴƻŎƭƻƴŜΩǎ ƘŀƴŘǎΥ ǿŜ  

ǘǊŀƴǎƭŀǘŜ ƻǳǊ ƻǿƴ ǊŜŀƎŜƴǘǎ ƻƴǘƻ ǘƘŜ ǇƭŀǜƻǊƳΣ ŀǎǎŀȅ ōȅ ŀǎǎŀȅΣ ƻƴ 

ƻǳǊ ƻǿƴ ǘŜǊƳǎΦ CƛǩƴƎƭȅΣ ǘƘŜ ŎƘƛǇ ǊŜŀŘǎ ƛǘǎ ǊŜǎǳƭǘǎ ǘƘŜ ǎŀƳŜ ǿŀȅ 

ǘƘŜ 9ƴȊȅ{ȅǎǘŜƳ ŘƻŜǎ τ ōȅ ŎƘŜƳƛƭǳƳƛƴŜǎŎŜƴŎŜ τ ǎƻ ǘƘŜ ǘǿƻ  

ŘŜǾŜƭƻǇƳŜƴǘǎ ǎƘŀǊŜ ŀ ǎƛƴƎƭŜ ǘŜŎƘƴƻƭƻƎƛŎŀƭ ƭŀƴƎǳŀƎŜΦ 

¢ŜŎƘƴƻŎƭƻƴŜ ƛǎ ǘǳǊƴƛƴƎ ƛǘǎ ¢ŜŎƘƴƻȊȅƳ 9[L{! ƳŜƴǳ ƛƴǘƻ ŀ ǊŀǇƛŘΣ ƳǳƭǝǇƭŜȄ ƳƛŎǊƻ-9[L{! τ  

ŀƴŘ ǘƘŜ ŬǊǎǘ ǊŜǎǳƭǘǎ ŀǊŜ ŀƭǊŜŀŘȅ ƛƴΦ 

CƻǊ ƴŜŀǊƭȅ ŦƻǳǊ ŘŜŎŀŘŜǎΣ ¢ŜŎƘƴƻŎƭƻƴŜ Ƙŀǎ ƳŀŘŜ ǘƘŜ ƘŀǊŘŜǎǘ ǉǳŜǎǝƻƴǎ ƛƴ ƘŜƳƻǎǘŀǎƛǎ ŀƴǎǿŜǊŀōƭŜΦ hǳǊ ¢ŜŎƘƴƻȊȅƳ 9[L{! ŦŀƳƛƭȅ ƛǎ 

ŀ ǊŜŦŜǊŜƴŎŜ ŦƻǊ ǘƘŜ ǉǳŀƴǝǘŀǝǾŜ ƳŜŀǎǳǊŜƳŜƴǘ ƻŦ ŎƻŀƎǳƭŀǝƻƴ ŀƴŘ ŬōǊƛƴƻƭȅǎƛǎ ǇǊƻǘŜƛƴǎ ƛƴ ǎǇŜŎƛŀƭƛȊŜŘ ƭŀōƻǊŀǘƻǊƛŜǎ ǿƻǊƭŘǿƛŘŜΦ hǳǊ 

ƴŜȄǘ ƳƻǾŜ ǘŀƪŜǎ ǘƘŀǘ ǎŀƳŜ ƎƻƭŘ-ǎǘŀƴŘŀǊŘ ŎƘŜƳƛǎǘǊȅ ƻǳǘ ƻŦ ǘƘŜ ŎŜƴǘǊŀƭ ƭŀōƻǊŀǘƻǊȅΥ ŀ ǊŀǇƛŘΣ ƳǳƭǝǇƭŜȄ ƳƛŎǊƻ-9[L{! ǘƘŀǘ Ǌǳƴǎ ŦǊƻƳ ŀ 

ǎƳŀƭƭ ǎŀƳǇƭŜ ǘƻ ŀ ǉǳŀƴǝǘŀǝǾŜ ǊŜǎǳƭǘ ƛƴ ƳƛƴǳǘŜǎΣ ƛƴ ǘƘŜ ƴŜŀǊ-ǇŀǝŜƴǘ ǎŜǩƴƎΦ ²Ŝ Ŏŀƭƭ ƛǘ /ŜǾŜǊƻƴ ƳƛŎǊƻ τ ŀƴŘ ƛǘ ŜȄǘŜƴŘǎ ǘƘŜ 

/ŜǾŜǊƻƴ ŦŀƳƛƭȅ ŀƭƻƴƎǎƛŘŜ /ŜǾŜǊƻƴ ŜƴȊȅƭǳƳΣ ǘƘŜ ƴŜŀǊ-ǇŀǝŜƴǘ 9ƴȊȅ{ȅǎǘŜƳ ŦŜŀǘǳǊŜŘ ŜƭǎŜǿƘŜǊŜ ƛƴ ǘƘƛǎ ƛǎǎǳŜΦ 
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hƴ ǎƘƻǿ ŀǘ L{¢I нлнсΣ tŀǊƛǎ 

¢ƘǊŜŜ ǇƻǎǘŜǊǎ ŎŀǊǊȅ ǘƘŜ ƳƛŎǊƻ-9[L{! Řŀǘŀ ǘƻ ǘƘŜ /ƻƴƎǊŜǎǎ όǇƻǎǘŜǊ ǎŜǎǎƛƻƴΣ {ǳƴŘŀȅΣ Wǳƭȅ мнΣ нлнсύΥ 

άt.мнфс τ CŜŀǎƛōƛƭƛǘȅ ƻŦ ŀ ƳƛŎǊƻ-9[L{!ςōŀǎŜŘ !5!a¢{мо ŀŎǝǾƛǘȅ ŀǎǎŀȅ ƻƴ ŀ ƴƻǾŜƭ ƳǳƭǝǇƭŜȄ ŘƛŀƎƴƻǎǝŎ ǇƭŀǜƻǊƳέ 

άt.мнфф τ CŜŀǎƛōƛƭƛǘȅ ƻŦ ŀ ƳƛŎǊƻ-9[L{! ŦƻǊ ŘŜǘŜŎǝƻƴ ƻŦ ŀƴǝ-!5!a¢{мо ŀƴǝōƻŘƛŜǎ ƻƴ ŀ ƴƻǾŜƭ ƳǳƭǝǇƭŜȄ ŘƛŀƎƴƻǎǝŎ ǇƭŀǜƻǊƳέ 

άt.молл τ tǊƻƻŦ ƻŦ ŎƻƴŎŜǇǘ ƻŦ ŀ ƳǳƭǝǇƭŜȄ ƳƛŎǊƻ-9[L{! ǇƭŀǜƻǊƳ ŦƻǊ ƻƴ-ŘŜƳŀƴŘ ǘŜǎǝƴƎ ƻŦ ǎǇŜŎƛŀƭƛȊŜŘ ƘŜƳƻǎǘŀǎƛǎ ŀǎǎŀȅǎέ 

²Ƙȅ ƛǘ ƳŀǧŜǊǎ 

¢ƘŜ ŎƻƴǎŜǉǳŜƴŎŜǎ ŀǊŜ ŎƻƴǎƛŘŜǊŀōƭŜΦ !ǎǎŀȅǎ ǘƘŀǘ ǘƻŘŀȅ ŀǊŜ ŎƻƴŎŜƴǘǊŀǘŜŘ ƛƴ ŀ ƘŀƴŘŦǳƭ ƻŦ ǎǇŜŎƛŀƭƛȊŜŘ ǊŜŦŜǊŜƴŎŜ ƭŀōƻǊŀǘƻǊƛŜǎ τ 

ƻƊŜƴ ǿƛǘƘ Řŀȅǎ ƻŦ ǘǳǊƴŀǊƻǳƴŘ τ ŎƻǳƭŘ ƛƴǎǘŜŀŘ ōŜ Ǌǳƴ ŀǎ ŀ ƴŜŀǊ-ǇŀǝŜƴǘ ǘŜǎǘΣ ƻƴ ŘŜƳŀƴŘΣ ǿƘŜǊŜǾŜǊ ǘƘŜ ǇŀǝŜƴǘ ƛǎ ƳŀƴŀƎŜŘΣ ǿƛǘƘ 

ƴƻ ŘŜŘƛŎŀǘŜŘ 9[L{! ƭŀōƻǊŀǘƻǊȅ ŀƴŘ ƴƻ ōŀǘŎƘƛƴƎ ƻŦ ǎŀƳǇƭŜǎΦ /ŜǾŜǊƻƴ ƳƛŎǊƻ ƛǎ ŜƴƎƛƴŜŜǊŜŘ ǘƻ ƪŜŜǇ ǘƘŜ ŀƴŀƭȅǝŎŀƭ ǊƛƎƻǊ ŎƭƛƴƛŎƛŀƴǎ  

ŜȄǇŜŎǘ ŦǊƻƳ ¢ŜŎƘƴƻȊȅƳ ǿƘƛƭŜ ǎǘǊƛǇǇƛƴƎ ŀǿŀȅ ǘƘŜ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǘƘŀǘ Ƙŀǎ ƪŜǇǘ ǘƘŜǎŜ ǘŜǎǘǎ ŎŜƴǘǊŀƭƛȊŜŘΦ CƻǊ ƭŀōƻǊŀǘƻǊƛŜǎΣ ǘƘŀǘ ƳŜŀƴǎ 

ǎǇŜŎƛŀƭǘȅ ǊŜǎǳƭǘǎ ǿƘŜƴ ǘƘŜȅ ŀǊŜ ƴŜŜŘŜŘΤ ŦƻǊ ƻǳǊ ŬŜƭŘΣ ƛǘ ƛǎ ŀ ŎƭŜŀǊ ǎƛƎƴŀƭ ƻŦ ǿƘŜǊŜ ǎǇŜŎƛŀƭǘȅ ƘŜƳƻǎǘŀǎƛǎ ǘŜǎǝƴƎ ƛǎ ƘŜŀŘƛƴƎ τ ŀƴŘ 

ǿƘƻ ƛǎ ǘŀƪƛƴƎ ƛǘ ǘƘŜǊŜΦ 

hǳǘƭƻƻƪ 

CŜŀǎƛōƛƭƛǘȅ ƛǎ ŎƻƳǇƭŜǘŜ ŦƻǊ ǘƘŜ ŬǊǎǘ ŀǎǎŀȅǎΣ ŀƴŘ ǘƘŜ ǇǊƻƎǊŀƳ ƴƻǿ ŀŘǾŀƴŎŜǎ ǘƻǿŀǊŘ ǊƻōǳǎǘƴŜǎǎ ŀƴŘ ǇŜǊŦƻǊƳŀƴŎŜΣ ǿƛǘƘ ǊŜŬƴŜƳŜƴǘǎ 

ǘƻ ǊŜŀƎŜƴǘ ǎǘŀōƛƭƛǘȅΣ ŘȅƴŀƳƛŎ ǊŀƴƎŜ ŀƴŘ ŎŀǊǘǊƛŘƎŜ ŘŜǎƛƎƴ ŀƭǊŜŀŘȅ ƳŀǇǇŜŘ ƻǳǘΦ ²ƛǘƘ /ŜǾŜǊƻƴ ŜƴȊȅƭǳƳ ŀƴŘ /ŜǾŜǊƻƴ ƳƛŎǊƻ  

ŀŘǾŀƴŎƛƴƎ ǘƻƎŜǘƘŜǊΣ ¢ŜŎƘƴƻŎƭƻƴŜ ƛǎ ŀǎǎŜƳōƭƛƴƎ ŀ ǇƻǊǜƻƭƛƻ ǘƘŀǘ ŎŀǊǊƛŜǎ ǘƘŜ ŘŜǇǘƘ ƻŦ ǘƘŜ ǎǇŜŎƛŀƭǘȅ ŎƻŀƎǳƭŀǝƻƴ ƭŀōƻǊŀǘƻǊȅ ǘƻ ǘƘŜ 

ƴŜŀǊ-ǇŀǝŜƴǘ ǎŜǩƴƎΦ {ƳŀƭƭΣ ŦŀǎǘΣ ǉǳŀƴǝǘŀǝǾŜ ŀƴŘ ƳǳƭǝǇƭŜȄ τ ŀƴŘ ŀƭǊŜŀŘȅ ƎŜƴŜǊŀǝƴƎ ǘƘŜ Řŀǘŀ ǘƻ ǇǊƻǾŜ ƛǘΦ 

hƴŜ ŎƘƛǇΣ ŀ ǿƘƻƭŜ ƳŜƴǳ 

¢ƘŜǎŜ ŬǊǎǘ ŀǎǎŀȅǎ ŀǊŜ ƻƴƭȅ ǘƘŜ ƻǇŜƴƛƴƎ ƻŦ ŀ ŦŀǊ ǿƛŘŜǊ ƳŜƴǳΦ ¢ƘŜ Ǿƻƴ ²ƛƭƭŜōǊŀƴŘ ŘƛǎŜŀǎŜ ǇŀƴŜƭ ƛǎ ƛǘǎŜƭŦ ŀ ǿƘƻƭŜ ǎŜǘ ƻŦ ŀǎǎŀȅǎ  

ŎƻƳōƛƴŜŘ ƛƴǘƻ ŀ ǎƛƴƎƭŜ ƳǳƭǝǇƭŜȄ ǘŜǎǘΥ Ǿ²C ŀƴǝƎŜƴΣ DtLō-ōŀǎŜŘ ǊƛǎǘƻŎŜǝƴ ŎƻŦŀŎǘƻǊ ŀŎǝǾƛǘȅ όǾ²CΥDtLōwύ ŀƴŘ ŎƻƭƭŀƎŜƴ-ōƛƴŘƛƴƎ  

ŀŎǝǾƛǘȅ ŀƎŀƛƴǎǘ ŎƻƭƭŀƎŜƴ ǘȅǇŜǎ LΣ LLL ŀƴŘ ±LΦ .ŜȅƻƴŘ Ǿƻƴ ²ƛƭƭŜōǊŀƴŘ ŘƛǎŜŀǎŜΣ ǘƘŜ ǇǊƻƎǊŀƳ ǎǇŀƴǎ ǘƘŜ !5!a¢{мо ŀŎǝǾƛǘȅ ŀƴŘ ƛƴƘƛōƛπ

ǘƻǊ ǇŀƛǊ ŦƻǊ ¢¢tΣ ƘŜǇŀǊƛƴ-ƛƴŘǳŎŜŘ ǘƘǊƻƳōƻŎȅǘƻǇŜƴƛŀ όIL¢ύ ŀƴŘ ŬōǊƛƴƻƭȅǎƛǎ ƳŀǊƪŜǊǎ ǎǳŎƘ ŀǎ t!L-м ŀŎǝǾƛǘȅ τ ŀƴŘ ǇǊƻƻŦ ƻŦ ŎƻƴŎŜǇǘ 

ŦƻǊ ǘƘŜǎŜ ŦǳǊǘƘŜǊ ŀǎǎŀȅǎ Ƙŀǎ ƴƻǿ ōŜŜƴ ŎƻƴŎƭǳŘŜŘ ǎǳŎŎŜǎǎŦǳƭƭȅΦ .ŜŎŀǳǎŜ ǘƘŜ ŎƘƛǇ ƛǎ ƛƴƘŜǊŜƴǘƭȅ ƳǳƭǝǇƭŜȄŜŘΣ ŀ ǎƛƴƎƭŜ ŎŀǊǘǊƛŘƎŜ Ŏŀƴ 

ŎŀǊǊȅ ŀƴ ŜƴǝǊŜ ŘƛŀƎƴƻǎǝŎ ǇŀƴŜƭ τ ǘǳǊƴƛƴƎ ŀ ōŀǧŜǊȅ ƻŦ ǎŜǇŀǊŀǘŜΣ ƭŀōƻǊ-ƛƴǘŜƴǎƛǾŜ 9[L{!ǎ ƛƴǘƻ ƻƴŜ ǿŀƭƪ-ŀǿŀȅ ǘŜǎǘ ŦǊƻƳ ƻƴŜ ǎƳŀƭƭ 

ǎŀƳǇƭŜΦ 

¢ƘŜ ŀƴǝ-!5!a¢{мо όƛƴƘƛōƛǘƻǊύ ŀǎǎŀȅ ǿŀǎ Ŝǉǳŀƭƭȅ 

ŎƻƴǾƛƴŎƛƴƎΥ ŀ ǎƭƻǇŜ ƻŦ мΦлм ŀƎŀƛƴǎǘ ǘƘŜ ǊŜŦŜǊŜƴŎŜΣ ŀ 

ŎƻǊǊŜƭŀǝƻƴ ƻŦ Ǌ Ґ лΦфлрΣ ŀƴŘ ŀ ǇǊŜŎƛǎƛƻƴ ƻŦ фςмо҈ /± 

ŀŎǊƻǎǎ ǘƘŜ ŎƭƛƴƛŎŀƭƭȅ ǊŜƭŜǾŀƴǘ ǊŀƴƎŜΣ ǿƛǘƘ ǊŜƭƛŀōƭŜ 

ŎƭŀǎǎƛŬŎŀǝƻƴ ŀǊƻǳƴŘ ǘƘŜ ŘƛŀƎƴƻǎǝŎ Ŏǳǘ-ƻũ ŀƴŘ  

ŜǾŜǊȅ ƴƻǊƳŀƭ ǎŀƳǇƭŜ ŎƻǊǊŜŎǘƭȅ ŎŀƭƭŜŘ ƴŜƎŀǝǾŜΦ .ƻǘƘ 

ŀǎǎŀȅǎ ǇǊƻǾŜŘ ƛƴǎŜƴǎƛǝǾŜ ǘƻ ƘŜƳƻƭȅǝŎΣ ƛŎǘŜǊƛŎ ŀƴŘ 

ƭƛǇŀŜƳƛŎ όIL[ύ ƛƴǘŜǊŦŜǊŜƴŎŜ τ ŀ ŎƻƳƳƻƴ ǿŜŀƪƴŜǎǎ 

ƻŦ ŎƻŀƎǳƭŀǝƻƴ ǘŜǎǝƴƎΦ 

CƛƎǳǊŜ оΦ aŜǘƘƻŘ ŎƻƳǇŀǊƛǎƻƴ ƻŦ ǘƘŜ ƳƛŎǊƻ-9[L{! !5!a¢{мо ŀŎǝǾƛǘȅ  

ŀǎǎŀȅ ŀƎŀƛƴǎǘ ǘƘŜ ¢ŜŎƘƴƻȊȅƳ 9[L{! όǎƭƻǇŜ лΦфнΤ Ǌ Ґ лΦфноύΦ 

¢ƘŜ ŬǊǎǘ ǊŜǎǳƭǘǎ ŀǊŜ ƛƴ 

¢Ƙƛǎ ƛǎ ƴƻ ƭƻƴƎŜǊ ƻƴƭȅ ŀ ŎƻƴŎŜǇǘΦ hǾŜǊ нлнп ŀƴŘ нлнрΣ ¢ŜŎƘƴƻŎƭƻƴŜ ŀŘǾŀƴŎŜŘ ǘƘŜ ǇƭŀǜƻǊƳ ŦǊƻƳ ŎƻƴŎŜǇǘ ǘƻ ŘŀǘŀΣ ŎƻƳǇƭŜǝƴƎ ŦŜŀπ

ǎƛōƛƭƛǘȅ ǎǘǳŘƛŜǎ ŦƻǊ ǘƘŜ ŬǊǎǘ ŀǎǎŀȅǎ ŀƴŘ ōŜƴŎƘƳŀǊƪƛƴƎ ǘƘŜƳ ƘŜŀŘ-ǘƻ-ƘŜŀŘ ŀƎŀƛƴǎǘ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ¢ŜŎƘƴƻȊȅƳ 9[L{!ǎΦ ¢ƘŜ  

ƳƛŎǊƻ-9[L{! !5!a¢{мо ŀŎǝǾƛǘȅ ŀǎǎŀȅ ƳŀǘŎƘŜŘ ƻǳǊ ǊŜŦŜǊŜƴŎŜ ŀƭƳƻǎǘ ŜȄŀŎǘƭȅ τ ŀ ǊŜƎǊŜǎǎƛƻƴ ǎƭƻǇŜ ƻŦ лΦфн ŀƴŘ ŀ tŜŀǊǎƻƴ ŎƻǊǊŜƭŀπ

ǝƻƴ ƻŦ Ǌ Ґ лΦфно όCƛƎΦ оύ τ ŀƴŘ ŎƻǊǊŜŎǘƭȅ ŎƭŀǎǎƛŬŜŘ ǘƘǊƻƳōƻǝŎ ǘƘǊƻƳōƻŎȅǘƻǇŜƴƛŎ ǇǳǊǇǳǊŀ ό¢¢tύ ǇŀǝŜƴǘ ǎŀƳǇƭŜǎΦ  
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¢ƘŜ ŬǊǎǘ ƳƻŘŜǊƴ ŎŀŦŞ ƛƴ tŀǊƛǎ ƻǇŜƴŜŘ ƛƴ мсусΦ ¢ƘŜ ƭŜƎŜƴŘŀǊȅ /ŀŦŞ tǊƻŎƻǇŜΣ ǎǝƭƭ ƻǇŜǊŀǝƴƎΣ  
ōŜŎŀƳŜ ŀ ƳŜŜǝƴƎ ǇƭŀŎŜ ŦƻǊ ǇƘƛƭƻǎƻǇƘŜǊǎΣ ǿǊƛǘŜǊǎ ŀƴŘ ǊŜǾƻƭǳǝƻƴŀǊƛŜǎΦ  

¢ƘŜ ŦŀƳƻǳǎ ŎŀŦŞ ŎƘŀƛǊǎ ŦŀŎŜ ǘƘŜ ǎǘǊŜŜǘ ƻƴ ǇǳǊǇƻǎŜΦ Lƴ tŀǊƛǎΣ ǇŜƻǇƭŜ Řƻƴϥǘ Ƨǳǎǘ ƳŜŜǘ ŜŀŎƘ ƻǘƘŜǊτ
ǘƘŜȅ ŜƴƧƻȅ ǿŀǘŎƘƛƴƎ Ŏƛǘȅ ƭƛŦŜ ǳƴŦƻƭŘΦ   

hǊŘŜǊƛƴƎ Ϧǳƴ ŎŀŦŞϦ ƛƴ tŀǊƛǎ ǳǎǳŀƭƭȅ ƳŜŀƴǎ ŀ ǎƛƴƎƭŜ ŜǎǇǊŜǎǎƻ  

aŀƴȅ tŀǊƛǎƛŀƴ ŎŀŦŞǎ ǎǝƭƭ ǎŜǊǾŜ ŜǎǇǊŜǎǎƻ ŀǘ ǘƘŜ ŎƻǳƴǘŜǊ ŦƻǊ ƭŜǎǎ ǘƘŀƴ ŀǘ ŀ ǘŀōƭŜΦ  
{ƛǩƴƎ ƻƴ ǘƘŜ ǘŜǊǊŀŎŜ ŎƻƳŜǎ ǿƛǘƘ ŀ ǇǊŜƳƛǳƳτŀƴŘ ǘƘŜ ǾƛŜǿΦ  

! ōŀƎǳŜǧŜ ǘǊŀŘƛǝƻƴΥ .ȅ ƭŀǿΣ ŀ ǘǊŀŘƛǝƻƴŀƭ CǊŜƴŎƘ ōŀƎǳŜǧŜ ƛǎ ƳŀŘŜ ǳǎƛƴƎ ƻƴƭȅ 
ŦƻǳǊ ƛƴƎǊŜŘƛŜƴǘǎΥ ƅƻǳǊΣ ǿŀǘŜǊΣ ǎŀƭǘ ŀƴŘ ȅŜŀǎǘΦ  

¢ƘŜ ŀǾŜǊŀƎŜ tŀǊƛǎƛŀƴ Ŝŀǘǎ ŀǊƻǳƴŘ мл ƪƎ ƻŦ ōǊŜŀŘ ŜǾŜǊȅ ȅŜŀǊΦ 
 

! ǘǊŀŘƛǝƻƴŀƭ CǊŜƴŎƘ ōŀƎǳŜǧŜ ƛǎ ǎƻ ƛŎƻƴƛŎ ǘƘŀǘ ƛǘ ǿŀǎ ŀŘŘŜŘ ǘƻ 
¦b9{/hϥǎ LƴǘŀƴƎƛōƭŜ /ǳƭǘǳǊŀƭ IŜǊƛǘŀƎŜ ƭƛǎǘ ƛƴ нлннΦ  

CǊŀƴŎŜ ǇǊƻŘǳŎŜǎ ƻǾŜǊ мΣллл ŘƛũŜǊŜƴǘ ŎƘŜŜǎŜǎτǘƘŜǊŜϥǎ  
ŀƭƳƻǎǘ ŀ ƴŜǿ ƻƴŜ ǘƻ ǘǊȅ ŜǾŜǊȅ Řŀȅ ŦƻǊ ǘƘǊŜŜ ȅŜŀǊǎΗ  

tŀǊƛǎ ǎǇŀǊƪƭŜǎ ŜǾŜǊȅ ŜǾŜƴƛƴƎΦ ¢ƘŜ 9ƛũŜƭ ¢ƻǿŜǊ ǘǿƛƴƪƭŜǎ ŦƻǊ ŬǾŜ ƳƛƴǳǘŜǎ ŀǘ ǘƘŜ ōŜƎƛƴƴƛƴƎ ƻŦ ŜǾŜǊȅ 
ƘƻǳǊ ŀƊŜǊ ǎǳƴǎŜǘ ǳƴǝƭ мм ǇΦƳΦ όƭŀǘŜǊ ŘǳǊƛƴƎ ŎŜǊǘŀƛƴ ǎŜŀǎƻƴǎύΦ  

tŀǊƛǎ Ƙŀǎ ƛǘǎ ƻǿƴ {ǘŀǘǳŜ ƻŦ [ƛōŜǊǘȅΦ  
! ǎƳŀƭƭŜǊ ǾŜǊǎƛƻƴ ǎǘŀƴŘǎ ƻƴ ǘƘŜ OƭŜ ŀǳȄ /ȅƎƴŜǎΣ ŦŀŎƛƴƎ 
ƘŜǊ ŦŀƳƻǳǎ  ǎƛǎǘŜǊ ƛƴ bŜǿ ¸ƻǊƪΦ Lǘ ǿŀǎ ƎƛƊŜŘ ōȅ ǘƘŜ 
!ƳŜǊƛŎŀƴ ŎƻƳƳǳƴƛǘȅ ƛƴ tŀǊƛǎ ƛƴ мууфΣ ǘƘǊŜŜ ȅŜŀǊǎ 
ŀƊŜǊ bŜǿ ¸ƻǊƪϥǎ ŦŀƳƻǳǎ ǎǘŀǘǳŜ ǿŀǎ ƛƴŀǳƎǳǊŀǘŜŘΣ ǘƻ 
ŎŜƭŜōǊŀǘŜ ǘƘŜ ŦǊƛŜƴŘǎƘƛǇ ōŜǘǿŜŜƴ CǊŀƴŎŜ ŀƴŘ ǘƘŜ  
¦ƴƛǘŜŘ {ǘŀǘŜǎΦ 

¢ƘŜ {ǘŀǘǳŜ ƻŦ [ƛōŜǊǘȅ ǿŀǎ ŘŜǎƛƎƴŜŘ ōȅ CǊŜƴŎƘ 
ǎŎǳƭǇǘƻǊ CǊŞŘŞǊƛŎ !ǳƎǳǎǘŜ .ŀǊǘƘƻƭŘƛ ŀƴŘ ƛǘǎ ƛƴǘŜǊƴŀƭ 
ƛǊƻƴ ŦǊŀƳŜǿƻǊƪ ǿŀǎ ŜƴƎƛƴŜŜǊŜŘ ōȅ DǳǎǘŀǾŜ 9ƛũŜƭΣ ǘƘŜ 
ǎŀƳŜ ŜƴƎƛƴŜŜǊ ōŜƘƛƴŘ ǘƘŜ 9ƛũŜƭ ¢ƻǿŜǊΦ  

hǾŜǊ мΣллл ŬƭƳǎ ƘŀǾŜ ōŜŜƴ ǎƘƻǘ ƛƴ tŀǊƛǎΣ ƳŀƪƛƴƎ ƛǘ ƻƴŜ 
ƻŦ ǘƘŜ ǿƻǊƭŘϥǎ ŦŀǾƻǊƛǘŜ ƳƻǾƛŜ ƭƻŎŀǝƻƴǎΦ 

¢ƘŜǊŜ ŀǊŜ от ōǊƛŘƎŜǎ ŎǊƻǎǎƛƴƎ ǘƘŜ {ŜƛƴŜ ǿƛǘƘƛƴ tŀǊƛǎΦ  
¢ƘŜ ƻƭŘŜǎǘ ōǊƛŘƎŜ ƛƴ tŀǊƛǎ ƛǎ ŎŀƭƭŜŘ ǘƘŜ ϦbŜǿ .ǊƛŘƎŜΦϦ  
tƻƴǘ bŜǳŦ Ƙŀǎ ŎŀǊǊƛŜŘ ǘƘŀǘ ƛǊƻƴƛŎ ƴŀƳŜ ǎƛƴŎŜ ǘƘŜ ŜŀǊƭȅ мтǘƘ 

ŎŜƴǘǳǊȅΦ  

¢ƘŜ [ƻǳǾǊŜ ǿƻǳƭŘ ǘŀƪŜ ȅƻǳ ƻǾŜǊ млл Řŀȅǎ ǘƻ ŜȄǇƭƻǊŜ ƛŦ ȅƻǳ ǎǇŜƴǘ Ƨǳǎǘ ол ǎŜπ
ŎƻƴŘǎ ƭƻƻƪƛƴƎ ŀǘ ŜŀŎƘ ŜȄƘƛōƛǘΦ [ƻǳǾǊŜ aǳǎŜǳƳ  

tŀǊƛǎ Ƙŀǎ ƳƻǊŜ ǘƘŀƴ мол ƳǳǎŜǳƳǎΣ  
ƛƴŎƭǳŘƛƴƎ ǘƘŜ ǿƻǊƭŘϥǎ Ƴƻǎǘ ǾƛǎƛǘŜŘ ƳǳǎŜǳƳΣ ǘƘŜ [ƻǳǾǊŜ aǳǎŜǳƳΦ  
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CAN FRANCEôS DANGEROUS ANIMALS  
AFFECT YOUR HAEMOSTASIS? 

CǊŀƴŎŜ ƛǎ ǇǊƻōŀōƭȅ ƴƻǘ ƻƴŜ ƻŦ ǘƘŜ ŬǊǎǘ ŎƻǳƴǘǊƛŜǎ ǘƘŀǘ ǎǇǊƛƴƎǎ ǘƻ ƳƛƴŘ ŀǎ ƻƴŜ ǘƘŀǘ ƘŀǊōƻǳǊǎ ƛƴŘƛƎŜƴƻǳǎ ŀƴƛƳŀƭǎ ǘƘŀǘ ŀǊŜ ŘŀƴƎŜǊƻǳǎ 

ǘƻ ƘǳƳŀƴǎΣ ȅŜǘ ǘƘŜǊŜ ŀǊŜ ōǊƻǿƴ ōŜŀǊǎ ό¦Ǌǎǳǎ ŀǊŎǘƻǎύ ǘƘŀǘ ŀǊŜ Ƴŀƛƴƭȅ ŦƻǳƴŘ ƛƴ ǘƘŜ tȅǊŜƴŜŜǎΣ ŀƴŘ ǘƘŜ Lǘŀƭƛŀƴ ǎǳōǎǇŜŎƛŜǎ ƻŦ ǘƘŜ ƎǊŜȅ 

ǿƻƭŦ ό/ŀƴƛǎ ƭǳǇǳǎ ƛǘŀƭƛŎǳǎύ ǘƘŀǘ ƛǎ ŦƻǳƴŘ ǇǊƛƳŀǊƛƭȅ ƛƴ ǘƘŜ ǎƻǳǘƘŜǊƴ !ƭǇǎΦ .Ǌƻǿƴ ōŜŀǊ ŀǧŀŎƪǎ ƻƴ ƘǳƳŀƴǎ ŀǊŜ ǾŜǊȅ ǊŀǊŜ ŀƴŘ ǳǎǳŀƭƭȅ ŀǎπ

ǎƻŎƛŀǘŜŘ ǿƛǘƘ ƘǳƴǘŜǊǎ ƭƻƻƪƛƴƎ ŦƻǊ ƻǘƘŜǊ ŀƴƛƳŀƭǎ ǿƘƻ ǎǳǊǇǊƛǎŜ ƳƻǘƘŜǊ ōŜŀǊǎΣ ǿƘƻ ǿƛƭƭ ŘŜŦŜƴŘ ǘƘŜƛǊ ŎǳōǎΦ bƻ ƘǳƳŀƴ ŘŜŀǘƘǎ ŦǊƻƳ 

ōǊƻǿƴ ōŜŀǊ ŜƴŎƻǳƴǘŜǊǎ ƘŀǾŜ ōŜŜƴ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ нмǎǘ ŎŜƴǘǳǊȅΦ ²ƻƭǾŜǎ Řƻ ƴƻǘ ƛŘŜƴǝŦȅ ƘǳƳŀƴǎ ŀǎ ǇǊŜȅ ŀƴŘ ǘƘŜȅ ŀǊŜ ƎŜƴŜǊŀƭƭȅ ǿŀǊȅ 

ƻŦ ƘǳƳŀƴǎΣ ǎƻ ŜǾŜƴ ǘƘƻǳƎƘ ǘƻǳǊƛǎƳ ƛǎ ƛƴǘŜƴǎŜ ǿƘŜǊŜ ǘƘŜȅ ƴƻǿ ƭƛǾŜΣ ǎƛƎƘǝƴƎǎ ŀǊŜ ƛƴŦǊŜǉǳŜƴǘ ŀƴŘ ǘƘŜǊŜ ŀǊŜ ƻƴƭȅ ǎǇƻǊŀŘƛŎ ǊŜǇƻǊǘǎ ƻŦ 

ƴƻƴ-Ŧŀǘŀƭ ŀƎƎǊŜǎǎƛǾŜ ōŜƘŀǾƛƻǳǊ ŀƴŘ ǘŜǊǊƛǘƻǊƛŀƭ ƛƴǝƳƛŘŀǝƻƴΦ ¢ŜŎƘƴƛŎŀƭƭȅΣ ǘƘŜ Ƴƻǎǘ ŘŀƴƎŜǊƻǳǎ ŀƴƛƳŀƭ ǘƻ ƘǳƳŀƴ ƭƛŦŜ ƛƴ CǊŀƴŎŜ ƛǎ ǘƘŜ 

ǿƛƭŘ ōƻŀǊ ό{ǳǎ ǎŎǊƻŦŀύΣ ƪƴƻǿƴ ƛƴ CǊŀƴŎŜ ŀǎ ǎŀƴƎƭƛŜǊΣ ŀǎ ǘƘŜȅ ŎŀǳǎŜ ǘƘƻǳǎŀƴŘǎ ƻŦ ǊƻŀŘ ŀŎŎƛŘŜƴǘǎΣ ŀƴŘ Ƴŀȅ ŎƘŀǊƎŜ ƛŦ ǘƘŜȅ ŦŜŜƭ ǘƘǊŜŀǘπ

ŜƴŜŘΦ ²Ŝ ǎƘƻǳƭŘ ƳŜƴǝƻƴ ŎƻǿǎΣ ȅŜǎΣ ŎƻǿǎΣ ōŜŎŀǳǎŜ Ŏƻǿǎ ǿƛǘƘ ŎŀƭǾŜǎ ŀǊŜ ŜȄǘǊŜƳŜƭȅ ǇǊƻǘŜŎǝǾŜΦ LƴƧǳǊƛŜǎ ŀƴŘ ŜǾŜƴ ŦŀǘŀƭƛǝŜǎ ƘŀǾŜ 

ōŜŜƴ ǊŜǇƻǊǘŜŘ ŦǊƻƳ ŎƘŀǊƎƛƴƎ ŀƴŘ ǘǊŀƳǇƭƛƴƎΣ ǿƘƛŎƘ ƛǎ ƳƻǊŜ ƭƛƪŜƭȅ ǘƻ ƘŀǇǇŜƴ ƛŦ ȅƻǳ ƘŀǾŜ ŀ ŘƻƎ ǿƛǘƘ ȅƻǳ ŀǎ ǘƘŜ Ŏƻǿǎ ǎŜŜ ǘƘŜƳ ŀǎ 

ǇǊŜŘŀǘƻǊǎΦ ¢ƘŜǊŜ ŀǊŜ ƻŎŎŀǎƛƻƴŀƭ ǎƛƎƘǝƴƎǎ ƻŦ ƎǊŜŀǘ ǿƘƛǘŜ ό/ŀǊŎƘŀǊƻŘƻƴ ŎŀǊŎƘŀǊƛŀǎύ ŀƴŘ ǎƳƻƻǘƘ ƘŀƳƳŜǊƘŜŀŘ ό{ǇƘȅǊƴŀ ȊȅƎŀŜƴŀύ 

ǎƘŀǊƪǎ ƻũ ǘƘŜ CǊŜƴŎƘ aŜŘƛǘŜǊǊŀƴŜŀƴ ŎƻŀǎǘΦ {ƛƴŎŜ мрроΣ ǘƘŜǊŜ ƘŀǾŜ ōŜŜƴ ŀ ǘƻǘŀƭ ƻŦ мо ǊŜǇƻǊǘŜŘ ǎƘŀǊƪ ŀǧŀŎƪǎ ƻũ ǘƘŜ Ŏƻŀǎǘ ƻŦ 

CǊŀƴŎŜΣ о ƻŦ ǿƘƛŎƘ ǿŜǊŜ ŦŀǘŀƭΦ 

! ǎŜǊƛŜǎ ƻŦ ŀƴƛƳŀƭ ŀǧŀŎƪǎ ƛƴ ǘƘŜ DŞǾŀǳŘŀƴ ǊŜƎƛƻƴ ƻŦ ǎƻǳǘƘ-ŎŜƴǘǊŀƭ CǊŀƴŎŜ όƴƻǿ [ƻȊŝǊŜύ ōŜǘǿŜŜƴ мтсп ς мтст ǿŜǊŜ ŀǧǊƛōǳǘŜŘ ǘƻ 

ǘƘŜ .Ŝŀǎǘ ƻŦ DŞǾŀǳŘŀƴ ό[ŀ ōşǘŜ Řǳ DŞǾŀǳŘŀƴύΦ hǾŜǊ нлл ǇŜƻǇƭŜ ǿŜǊŜ ŀǧŀŎƪŜŘΣ ƻŦ ǿƘƻƳ ŀǊƻǳƴŘ млл ǿŜǊŜ ƪƛƭƭŜŘΦ ¢ƘŜ ǾƛŎǝƳǎ ǿŜǊŜ 

Ƴŀƛƴƭȅ ǿƻƳŜƴ ŀƴŘ ŎƘƛƭŘǊŜƴ ǿƘƻ ǿŜǊŜ ǘŜƴŘƛƴƎ ƭƛǾŜǎǘƻŎƪΣ Ƴŀƴȅ ƻŦ ǿƘƻƳ ƘŀŘ ǘƘŜƛǊ ǘƘǊƻŀǘǎ ǘƻǊƴ ƻǳǘ ƻǊ ǿŜǊŜ ǇŀǊǝŀƭƭȅ ŎƻƴǎǳƳŜŘΦ 

9ȅŜǿƛǘƴŜǎǎŜǎ ŘŜǎŎǊƛōŜŘ ǘƘŜ ŎǊŜŀǘǳǊŜ ǿƛǘƘ ǊŜŘŘƛǎƘ-ōǊƻǿƴ ŦǳǊ ŀƴŘ ŀ ŘŀǊƪ ǎǘǊƛǇŜ ǊǳƴƴƛƴƎ Řƻǿƴ ǘƘŜ ōŀŎƪΣ ǊŜǎŜƳōƭƛƴƎ ŀ ǿƻƭŦ ōǳǘ ŀǎ ōƛƎ 

ŀǎ ŀ ŎŀƭŦ ƻǊ ŘƻƴƪŜȅΦ YƛƴƎ [ƻǳƛǎ ·± ŘŜŎǊŜŜŘ ǘƘŀǘ ǘƘŜ ǎǘŀǘŜ ǿƻǳƭŘ ƘŜƭǇ ŬƴŘ ŀƴŘ ƪƛƭƭ ǘƘŜ ōŜŀǎǘΣ ŀƴŘ ǎŜǾŜǊŀƭ ŀƴƛƳŀƭǎ ǿŜǊŜ ƛŘŜƴǝŬŜŘ ŀǎ 

[ŀ ōşǘŜ ŀƴŘ ƪƛƭƭŜŘ ōŜŦƻǊŜ ǘƘŜ ŀǧŀŎƪǎ Ŭƴŀƭƭȅ ŎŜŀǎŜŘΣ Ǉƻǎǎƛōƭȅ ǎǳƎƎŜǎǝƴƎ ǘƘŜǊŜ ǿŀǎ ƳƻǊŜ ǘƘŀƴ ƻƴŜ ōşǘŜ ŎƻƳƳƛǩƴƎ ǘƘŜ ŀǧŀŎƪǎΣ ƻǊ 

ǘƘŜȅ ƪƛƭƭŜŘ ǘƘŜ ǿǊƻƴƎ ŀƴƛƳŀƭǎΦ ¢ƘŜ ŀǧŀŎƪǎ ŜƴŘŜŘ ǿƘŜƴ ƻƴŜ ǿŀǎ ǎƘƻǘ ŘŜŀŘ ōȅ WŜŀƴ /ƘŀǎǘŜƭ ƻƴ ǘƘŜ ǎƭƻǇŜǎ ƻŦ aƻƴǘ aƻǳŎƘŜǘ ƻƴ мфǘƘ 

WǳƴŜ мтстΦ [ŜƎŜƴŘ Ƙŀǎ ƛǘ ǘƘŀǘ ƘŜ ǳǎŜŘ ǎƛƭǾŜǊ ōǳƭƭŜǘǎ ŀǎ Ƴŀƴȅ ōŜƭƛŜǾŜŘ ƛǘ ǘƻ ōŜ ŀ ǿŜǊŜǿƻƭŦΦ ¢ƘŜ ŀƴƛƳŀƭ ǿŀǎ ǎǘǳũŜŘ ŀƴŘ ǎŜƴǘ ǘƻ YƛƴƎ 

[ƻǳƛǎ ·±Σ ōǳǘ ǿŀǎ ōǳǊƛŜŘ ƛƳƳŜŘƛŀǘŜƭȅ ǳǇƻƴ ŀǊǊƛǾŀƭ ŀǎ ƛǘ ǿŀǎ ƛƴ ŀƴ ŀŘǾŀƴŎŜŘ ǎǘŀǘŜ ƻŦ ŘŜŎŀȅΦ ¢ƘŜƻǊƛŜǎ ƻŦ ǘƘŜ ƛŘŜƴǝǘȅ ƻŦ ǘƘŜ ōŜŀǎǘ ƛƴπ

ŎƭǳŘŜŘ ŀ Ǝƛŀƴǘ ǿƻƭŦ ƻǊ ǿƻƭŦ-ŘƻƎ ƘȅōǊƛŘΣ ŀ ƭŀǊƎŜ ŘƻƎΣ ƻǊ ŀƴ ŜǎŎŀǇŜŘ ŜȄƻǝŎ ŀƴƛƳŀƭ ǎǳŎƘ ŀǎ ŀ ƘȅŀŜƴŀ ƻǊ ǎǳō-ŀŘǳƭǘ ƭƛƻƴΦ 

tǊƛƴŎƛǇŀƭ ŀƳƻƴƎ CǊŀƴŎŜΩǎ ŘŀƴƎŜǊƻǳǎ ŀƴƛƳŀƭǎ ǘƘŀǘ Ŏŀƴ ŀũŜŎǘ ƘǳƳŀƴ ƘŀŜƳƻǎǘŀǎƛǎ ƛǎ /ƭŜƻǇŀǘǊŀΩǎ ŀǇǇŀǊŜƴǘ ŀŎŎƻƳǇƭƛŎŜ ƛƴ ƘŜǊ ǎǳƛŎƛŘŜΣ 

ǘƘŜ ŀǎǇ ό±ƛǇŜǊŀ ŀǎǇƛǎ ŀǎǇƛǎύΣ ŀƭǎƻ ƪƴƻǿƴ ǾŀǊƛƻǳǎƭȅ ŀǎ ǘƘŜ ŀǎǇ ǾƛǇŜǊΣ 9ǳǊƻǇŜŀƴ ŀǎǇΣ ŀǎǇƛŎ ǾƛǇŜǊΣ 9ǳǊƻǇŜŀƴ ǾƛǇŜǊΣ ŀƴŘ WǳǊŀ ǾƛǇŜǊΦ  

!ǎǇ ǾŜƴƻƳ Ŏƻƴǘŀƛƴǎ ŀ ǇƻǿŜǊŦǳƭ C±ŀ- ŀƴŘ /ŀнҌ-ŘŜǇŜƴŘŜƴǘ C· ŀŎǝǾŀǘƻǊ ǘƘŀǘ ŎƭŜŀǾŜǎ C· ŀǘ ǘƘŜ ǎŀƳŜ ǎƛǘŜ ŀǎ ǘƘŜ C· ŀŎǝǾŀǘƻǊ ŦǊƻƳ 

wǳǎǎŜƭƭΩǎ ǾƛǇŜǊ ό5ŀōƻƛŀ ǊǳǎǎŜƭƭƛύ ǾŜƴƻƳΣ !ǊƎмфп-LƭŜмфрΣ ǿƘƛŎƘ ƛǎ ŀƭǎƻ ǘƘŜ ǎƛǘŜ ƻŦ ǇƘȅǎƛƻƭƻƎƛŎŀƭ ŀŎǝǾŀǝƻƴ ōȅ CL·ŀ ŀƴŘ C±LLŀΦ  

²ƛƭŘ ōƻŀǊ ό{ǳǎ ǎŎǊƻŦŀύ муǘƘ ŎŜƴǘǳǊȅ ŀǊǝǎǘΩǎ ƛƳǇǊŜǎǎƛƻƴ ƻŦ [ŀ ōşǘŜ Řǳ DŞǾŀǳŘŀƴ 
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¢ƘŜ ǾŜƴƻƳ ŀƭǎƻ Ŏƻƴǘŀƛƴǎ ŀŎǝǾŀǘƻǊǎ ƻŦ C± ŀƴŘ C±LLΦ ¢ƘŜ ŀǎǇ ŎŀǳǎŜǎ ǎŜǾŜǊŀƭ ƘǳƴŘǊŜŘ ŜƴǾŜƴƻƳŀǝƻƴǎ ŀƴƴǳŀƭƭȅ ƛƴ CǊŀƴŎŜΣ ƛƴŎƭǳŘƛƴƎ 

ǎƻƳŜ ǳƴǳǎǳŀƭ ŎŀǎŜǎ ǿƛǘƘ ƴŜǳǊƻƭƻƎƛŎŀƭ ǎƛƎƴǎΣ ǊŜǎǳƭǝƴƎ ƛƴ ƻƴŜ ŘŜŀǘƘ ǇŜǊ ȅŜŀǊ ƻƴ ŀǾŜǊŀƎŜΦ ¢ȅǇƛŎŀƭƭȅΣ ŜƴǾŜƴƻƳŀǝƻƴ ōȅ ǘƘŜ ŀǎǇΣ ŀǎ 

ǿŜƭƭ ŀǎ ƻǘƘŜǊ 9ǳǊƻǇŜŀƴ ǾƛǇŜǊǎΣ ǊŜǎǳƭǘǎ ƛƴ ƭƻŎŀƭ ŎǳǘŀƴŜƻǳǎ ǎȅƳǇǘƻƳǎ όŜŘŜƳŀΣ ŜŎŎƘȅƳƻǎƛǎΣ ŀƴŘ ƳƻǊŜ ǊŀǊŜƭȅΦ ƴŜŎǊƻǎƛǎύΣ ǿƘƛŎƘ Ŏŀƴ ōŜ 

ŀŎŎƻƳǇŀƴƛŜŘ ƛƴ ǎŜǾŜǊŜ ŎŀǎŜǎ ōȅ ǎȅǎǘŜƳƛŎ ƳŀƴƛŦŜǎǘŀǝƻƴǎΣ ǎǳŎƘ ŀǎ ƎŀǎǘǊƻ-ƛƴǘŜǎǝƴŀƭ ǎȅƳǇǘƻƳǎ όƴŀǳǎŜŀΣ ǾƻƳƛǝƴƎΣ ŀōŘƻƳƛƴŀƭ ǇŀƛƴΣ 

ŘƛŀǊǊƘƻŜŀύΣ ǊŜǎǇƛǊŀǘƻǊȅ ŘƛǎǘǊŜǎǎΣ ƘŜƳŀǘƻƭƻƎƛŎŀƭ ŀƭǘŜǊŀǝƻƴǎ όŀƴŜƳƛŀΣ ƭŜǳƪƻŎȅǘƻǎƛǎΣ ǘƘǊƻƳōƻŎȅǘƻǇŜƴƛŀύΣ ŀƴŘ ƘȅǇƻǘŜƴǎƛƻƴΦ t¢ ŀƴŘ 

!t¢¢ Ƴŀȅ ōŜ ƴƻǊƳŀƭ ōǳǘ 5-ŘƛƳŜǊǎ ŀǊŜ ǳǎǳŀƭƭȅ ŜƭŜǾŀǘŜŘΦ ¢ƘŜ ŀǎǇ ŀƴŘ ǘƘŜ ŎƻƳƳƻƴ 9ǳǊƻǇŜŀƴ ŀŘŘŜǊ ό±ƛǇŜǊŀ ōŜǊǳǎ ōŜǊǳǎύ ŀǊŜ ǊŜπ

ǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǊŜǇƻǊǘŜŘ ǾƛǇŜǊ ŜƴǾŜƴƻƳŀǝƻƴǎ ƛƴ CǊŀƴŎŜΦ 9ǳǊƻǇŜŀƴ ŀŘŘŜǊ ǾŜƴƻƳ Ŏƻƴǘŀƛƴǎ ŀ ƭŜǎǎ ǇƻǘŜƴǘ C· ŀŎǝǾŀǘƻǊ 

ǘƘŀƴ ǘƘŀǘ ƻŦ ŀǎǇ ǾŜƴƻƳΣ ŀƴŘ ŀƭǎƻ ǇƘƻǎǇƘƻƭƛǇŀǎŜ !н ŜƴȊȅƳŜǎ ǘƘŀǘ ƛƴƘƛōƛǘ ǇƭŀǘŜƭŜǘ ŀƎƎǊŜƎŀǝƻƴ ǘƘǊƻǳƎƘ ƘȅŘǊƻƭȅǎƛǎ ƻŦ ǇƭŀǘŜƭŜǘ ƳŜƳπ

ōǊŀƴŜ ǇƘƻǎǇƘƻƭƛǇƛŘǎΦ ¢ƘŜ ƘȅŘǊƻƭȅǎƛǎ ǊŜƭŜŀǎŜǎ ƭȅǎƻǇƘƻǎǇƘŀǝŘȅƭŎƘƻƭƛƴŜΣ ǿƘƛŎƘ ƳƻŘƛŬŜǎ ǘƘŜ ƳŜƳōǊŀƴŜ ŀƴŘ ǊŜŘǳŎŜǎ ǘƘŜ ǇƭŀǘŜƭŜǘ ǊŜπ

ǎǇƻƴǎŜ ǘƻ ǾŀǊƛƻǳǎ ŀƎƻƴƛǎǘǎΣ ǇŀǊǝŎǳƭŀǊƭȅ ŎƻƭƭŀƎŜƴΦ ¢ƘŜ ǾŜƴƻƳ Ƙŀǎ ǊŜƭŀǝǾŜƭȅ ƭƻǿ ǘƻȄƛŎƛǘȅ ŀƴŘ ōƛǘŜǎ ŀǊŜ ǾŜǊȅ ǊŀǊŜƭȅ ƭƛŦŜ-ǘƘǊŜŀǘŜƴƛƴƎΦ 

!ǎǇǎ ŀƴŘ ŀŘŘŜǊǎ ŀǊŜ ƴƻǘ ǳǎǳŀƭƭȅ ŀƎƎǊŜǎǎƛǾŜ ŀƴŘ ǿƛƭƭ ƻƴƭȅ ōƛǘŜ ƛŦ ǘƘŜȅ ŦŜŜƭ ǘƘǊŜŀǘŜƴŜŘΣ ƻǊ ŀǊŜ ǎǘŜǇǇŜŘ ƻƴ ƻǊ ǇƛŎƪŜŘ ǳǇΦ ¢ƘŜ ƻǘƘŜǊ Ǿƛπ

ǇŜǊǎ ŦƻǳƴŘ ƛƴ CǊŀƴŎŜΣ ǘƘŜ YŀǊǎǘ ǾƛǇŜǊ ό±ƛǇŜǊŀ ǳǊǎƛƴƛƛύ ŀƴŘ {ŜƻŀƴŜΩǎ ǾƛǇŜǊ ό±ƛǇŜǊŀ ǎŜƻŀƴŜƛύΣ ǿƘƻ ŀƭǎƻ ƘŀǾŜ C· ŀŎǝǾŀǘƻǊǎ ƛƴ ǘƘŜƛǊ ǾŜƴπ

ƻƳΣ ŀǊŜ ǎŜƭŘƻƳ ƛƳǇƭƛŎŀǘŜŘ ƛƴ ǎƴŀƪŜ ōƛǘŜǎ ŀǎ ǘƘŜȅ ƘŀǾŜ ǊŜǎǘǊƛŎǘŜŘΣ ǊŜƳƻǘŜ ǊŀƴƎŜǎΦ {Ƙƻǿƴ ōŜƭƻǿ ƛǎ ŀ CǊŜƴŎƘ ƎǊŀŘƛƴƎ ǎŎŀƭŜ ŦƻǊ ǾƛǇŜǊ 

ŜƴǾŜƴƻƳŀǝƻƴǎ ǘƻ ƎǳƛŘŜ ƳŀƴŀƎŜƳŜƴǘ ǎƛƴŎŜ ƴƻǘ ŀƭƭ ǾƛŎǝƳǎ ǊŜǉǳƛǊŜ ŀƴǝǾŜƴƻƳΦ 

¢ƘŜ !ǎƛŀƴ ǝƎŜǊ Ƴƻǎǉǳƛǘƻ ό!ŜŘŜǎ ŀƭōƻǇƛŎǘǳǎύ ƛƴǾŀŘŜŘ ǎƻǳǘƘ ŜŀǎǘŜǊƴ CǊŀƴŎŜ ƛƴ нллп ŀƴŘ ǊŀǇƛŘƭȅ ŜȄǇŀƴŘŜŘ ŀŎǊƻǎǎ ƳŀƛƴƭŀƴŘ CǊŀƴŎŜ 

Ǿƛŀ ƳŀƧƻǊ ŎƻƳƳǳƴƛŎŀǝƻƴ ŀƴŘ ǘǊŀƴǎǇƻǊǘŀǝƻƴ ƴŜǘǿƻǊƪǎΦ aƻǎǉǳƛǘƻŜǎ Ƴŀƛƴƭȅ ŦŜŜŘ ƻƴ ƅƻǿŜǊ ƴŜŎǘŀǊΣ ōǳǘ ƛƴ ǘƘŜ ōǊŜŜŘƛƴƎ ǎŜŀǎƻƴ 

ǘƘŜ ŦŜƳŀƭŜǎ ǎŜŀǊŎƘ ƻǳǘ ōƭƻƻŘ ƳŜŀƭǎ ōŜŎŀǳǎŜ ǘƘŜȅ ƴŜŜŘ ǘƘŜ ǇǊƻǘŜƛƴ ŀƴŘ ƛǊƻƴ ǘƻ ŘŜǾŜƭƻǇ ǘƘŜƛǊ ŜƎƎǎΦ aŀƭŜǎ Řƻ ƴƻǘ ƘŀǾŜ ǘƘŜ 

ƳƻǳǘƘǇŀǊǘǎ ǘƻ ǇƛŜǊŎŜ ǎƪƛƴΦ ¢ƘŜ !ǎƛŀƴ ǝƎŜǊ Ƴƻǎǉǳƛǘƻ ƛǎ ƘƛƎƘƭȅ ŀƴǘƘǊƻǇƻǇƘƛƭƛŎ ŀƴŘ ƛǎ ŀ ƳŀƧƻǊ ǾŜŎǘƻǊ ƻŦ ŀǊōƻǾƛǊǳǎ ŘƛǎŜŀǎŜΣ ƛƴŎƭǳŘƛƴƎ 

ŘŜƴƎǳŜ ǾƛǊǳǎΣ ŎƘƛƪǳƴƎǳƴȅŀ ǾƛǊǳǎΣ ŀƴŘ Ȋƛƪŀ ǾƛǊǳǎΦ !ƭǘƘƻǳƎƘ ƳƻǎǉǳƛǘƻŜǎ ƻƴƭȅ ǘŀƪŜ ŀōƻǳǘ рҡ[ ƻŦ ōƭƻƻŘ ƛƴ ƻƴŜ ƳŜŀƭΣ ǿƘƛŎƘ ƛǎ ŀōƻǳǘ 

ǘǿƛŎŜ ǘƘŜ ƳƻǎǉǳƛǘƻΩǎ ōƻŘȅ ǿŜƛƎƘǘΣ ǘƘŜȅ ǎǝƭƭ ƴŜŜŘ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ōƭƻƻŘ ŘƻŜǎƴΩǘ Ŏƭƻǘ ǿƘƛƭŜ ŦŜŜŘƛƴƎΦ ¢ƘŜ ƳŀƧƻǊ ǎŀƭƛǾŀǊȅ ŀƴǝŎƻŀƎǳπ

ƭŀƴǘ ƛƴ !ŜŘŜǎ ǎǇŜŎƛŜǎ ƛǎ ŀƭōƻǎŜǊǇƛƴΣ ŀ ǎǇŜŎƛŬŎ ƛƴƘƛōƛǘƻǊ ƻŦ C·ŀΦ ¢ƘŜ ǎŀƭƛǾŀ ŀƭǎƻ Ŏƻƴǘŀƛƴǎ ŀƴ ŀǇȅǊŀǎŜ ŜƴȊȅƳŜ ǘƘŀǘ ƘȅŘǊƻƭȅǎŜǎ !5tΣ 

ǘƘŜǊŜōȅ ƛƴƘƛōƛǝƴƎ ǇƭŀǘŜƭŜǘ ŀƎƎǊŜƎŀǝƻƴΣ ŀƴŘ ŀƭōƻ5т[мΣ ǿƘƛŎƘ ŀƭǎƻ ƛƴƘƛōƛǘǎ ǇƭŀǘŜƭŜǘ ŀƎƎǊŜƎŀǝƻƴ ōȅ ōƛƴŘƛƴƎ ǘƻ ŀƎƻƴƛǎǘǎ ǎǳŎƘ ŀǎ ǎŜǊπ

ƻǘƻƴƛƴΣ ŜǇƛƴŜǇƘǊƛƴŜΣ ŀƴŘ ǘƘǊƻƳōƻȄŀƴŜ !нΦ 

                   !ǎǇ ό±ƛǇŜǊŀ ŀǎǇƛǎ ŀǎǇƛǎύ            /ƻƳƳƻƴ 9ǳǊƻǇŜŀƴ ŀŘŘŜǊ ό±ƛǇŜǊŀ ōŜǊǳǎ ōŜǊǳǎύ 

/ƭƛƴƛŎŀƭ ƎǊŀŘŀǝƻƴ ƻŦ 9ǳǊƻǇŜŀƴ ǾƛǇŜǊ ŜƴǾŜƴƻƳŀǝƻƴǎ 
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¢ƛŎƪǎ ŀǊŜ ǇǊŜǾŀƭŜƴǘ ǘƘǊƻǳƎƘƻǳǘ CǊŀƴŎŜΣ ǇŀǊǝŎǳƭŀǊƭȅ ƛƴ ǿƻƻŘǎΣ ŦƻǊŜǎǘǎΣ ŀƴŘ ƎŀǊŘŜƴǎΣ ŀƴŘ Ŏŀƴ ǘǊŀƴǎƳƛǘ [ȅƳŜ ŘƛǎŜŀǎŜΣ ŀ ōŀŎǘŜǊƛŀƭ ƛƴπ

ŦŜŎǝƻƴ ŎŀǳǎŜŘ ōȅ ǘƘŜ ǎǇŜŎƛŜǎ ŎƻƳǇƭŜȄ ƻŦ .ƻǊǊŜƭƛŀ ōǳǊƎŘƻǊŦŜǊƛ ǎŜƴǎǳ ƭŀǘƻΣ ŀƴŘ ŀƭǎƻ ǝŎƪ ŜƴŎŜǇƘŀƭƛǝǎ ŀƴŘ ŀƴŀǇƭŀǎƳƻǎƛǎΦ ¢ƘŜ ǎƘŜŜǇ 

ǝŎƪ όLȄƻŘŜǎ ǊƛŎƛƴǳǎύ ƛǎ ǘƘŜ Ƴƻǎǘ ŎƻƳƳƻƴ ǝŎƪ ǎǇŜŎƛŜǎ ƛƴ CǊŀƴŎŜ ŀƴŘ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ Ƴƻǎǘ [ȅƳŜ ŘƛǎŜŀǎŜ ǘǊŀƴǎƳƛǎǎƛƻƴΦ {ƘŜŜǇ ǝŎƪǎ 

ŦŜŜŘ ƻƴƭȅ ƻƴŎŜ ƛƴ ŜŀŎƘ ƻŦ ǘƘŜƛǊ ǘƘǊŜŜ ŘŜǾŜƭƻǇƳŜƴǘŀƭ ǎǘŀƎŜǎ όƭŀǊǾŀΣ ƴȅƳǇƘΣ ƛƳŀƎƻύΣ ŀƴŘ ƭƛǾŜ ŦƻǊ н-о ȅŜŀǊǎΦ !Řǳƭǘ ŦŜƳŀƭŜǎ Ƴŀȅ ŦŜŜŘ 

ŦƻǊ ƻǾŜǊ ŀ ǿŜŜƪΣ ŜƴƎƻǊƎƛƴƎ ǘƘŜƳǎŜƭǾŜǎ ǘƻ ƻǾŜǊ млл ǝƳŜǎ ǘƘŜƛǊ ƻǊƛƎƛƴŀƭ ǿŜƛƎƘǘΦ ¢ƘŜȅ ƘŀǾŜ ǘƻ ŎƻǳƴǘŜǊŀŎǘ Ƙƻǎǘ ŘŜŦŜƴŎŜ ƳŜŎƘŀπ

ƴƛǎƳǎ ǘƻ ǎǘŀȅ ŀǧŀŎƘŜŘ ŦƻǊ ǎƻ ƭƻƴƎΣ ŀƴŘ ƛƴǎŜǊǝƻƴ ƻŦ ǝŎƪ ƳƻǳǘƘ ǇŀǊǘǎ ǘǊƛƎƎŜǊǎ ƘŀŜƳƻǎǘŀǝŎ ƳŜŎƘŀƴƛǎƳǎΦ {ƘŜŜǇ ǝŎƪ ǎŀƭƛǾŀ Ŏƻƴǘŀƛƴǎ 

ŀ ŎƻŎƪǘŀƛƭ ƻŦ ŀƴǝ-ƘŀŜƳƻǎǘŀǝŎ ŎƻƳǇƻƴŜƴǘǎ ǘƻ ǇǊŜǾŜƴǘ ŎƭƻǩƴƎ ŘǳǊƛƴƎ ǇǊƻƭƻƴƎŜŘ ŦŜŜŘƛƴƎΣ ŀƴŘ ǘƻ ƪŜŜǇ ōƭƻƻŘ ƛƴ ŀ ƅǳƛŘ ǎǘŀǘŜ ƛƴ ǘƘŜ 

Ǝǳǘ ŦƻǊ ŜŀǎƛŜǊ ŘƛƎŜǎǝƻƴΦ {ŀƭƛǾŀǊȅ ŎƻƳǇƻƴŜƴǘǎ ƛƴŎƭǳŘŜ LȄƻŘŜǎ wƛŎƛƴǳǎ /ƻŀƎǳƭŀǝƻƴ /ƻƴǘŀŎǘ tƘŀǎŜ LƴƘƛōƛǘƻǊ όLǊ/tLύΣ ǿƘƛŎƘ ƛƴƘƛōƛǘǎ 

C·LŀΣ C·LLŀ ŀƴŘ ƪŀƭƭƛƪǊŜƛƴΤ ǎŜǊǇƛƴ мфΣ ǿƘƛŎƘ ƛƴƘƛōƛǘǎ C·ŀΣ C·LŀΣ ŀƴŘ ǇƭŀǎƳƛƴΤ LǊƛǇƛƴ-уΣ ǿƘƛŎƘ ƛƴƘƛōƛǘǎ C±LLŀΣ CL·ŀΣ C·ŀΣ C·LŀΣ C·LLŀΣ ŀƴŘ 

ǘƘǊƻƳōƛƴΤ ¢ƛŎƪ ƛƴƘƛōƛǘƻǊ ƻŦ C·ŀ ǘƻǿŀǊŘ C± ό¢L·-рύΣ ǿƘƛŎƘ ǎǇŜŎƛŬŎŀƭƭȅ ƛƴƘƛōƛǘǎ C·ŀ ŀŎǝǾŀǝƻƴ ƻŦ C±Σ ǿƘƛŎƘ ƛǎ ŎǊǳŎƛŀƭ ƛƴ ǘƘŜ ƛƴƛǝŀǝƻƴ 

ǇƘŀǎŜ ƻŦ ǎŜŎƻƴŘŀǊȅ ƘŀŜƳƻǎǘŀǎƛǎΤ ǎŀƭƛǾŀǊȅ ŀƴǝŎƻŀƎǳƭŀƴǘ ǇǊƻǘŜƛƴ мп ό{ŀƭǇмпύΣ ǿƘƛŎƘ ƛǎ ŀ ǇƻǘŜƴǘ C·ŀ ƛƴƘƛōƛǘƻǊΤ ŀƴŘ LȄƻƴƴŜȄƛƴΣ ǿƘƛŎƘ 

ǇƻǘŜƴǝŀǘŜǎ ŬōǊƛƴƻƭȅǎƛǎ ōȅ ǇǊƻƳƻǝƴƎ ǘƘŜ ǇƭŀǎƳƛƴƻƎŜƴκǘ-t! ƛƴǘŜǊŀŎǝƻƴΦ LȄƻŘŜǎ ǊƛŎƛƴǳǎ Ƙŀǎ ƴƻ ŜȅŜǎ ŀƴŘ ǊŜƭƛŜǎ ƻƴ IŀƭƭŜǊΩǎ ƻǊƎŀƴ ƻƴ 

ǘƘŜ ŬǊǎǘ ǇŀƛǊ ƻŦ ƭŜƎǎ ǘƻ ŘŜǘŜŎǘ Ƙƻǎǘǎ ǘƘǊƻǳƎƘ ƻŘƻǳǊǎΣ ǇƘŜǊƻƳƻƴŜǎΣ /hнΣ ŀƴŘ ōƻŘȅ ƘŜŀǘ όƛƴŦǊŀǊŜŘ ƭƛƎƘǘύΦ 

        CŜŜŘƛƴƎ ŦŜƳŀƭŜ !ǎƛŀƴ ǝƎŜǊ Ƴƻǎǉǳƛǘƻ ό!ŜŘŜǎ ŀƭōƻǇƛŎǘǳǎύ !Řǳƭǘ ŦŜƳŀƭŜ ǎƘŜŜǇ ǝŎƪ όLȄƻŘŜǎ ǊƛŎƛƴǳǎύ 

IƻƴƻǊŀǊȅ ƳŜƴǝƻƴǎ ŦƻǊ ƻǘƘŜǊ ŀƴƛƳŀƭǎ ƛƴ CǊŀƴŎŜ ǿƘƻǎŜ ǾŜƴƻƳ ŘƻŜǎ ƴƻǘ ŀũŜŎǘ ƘǳƳŀƴ ƘŀŜƳƻǎǘŀǎƛǎ Ƴǳǎǘ Ǝƻ ǘƻΥ ǘƘŜ ƛƴǾŀǎƛǾŜ !ǎƛŀƴ 

ƘƻǊƴŜǘ ό±ŜǎǇŀ ǾŜƭǳǝƴŀ ƴƛƎǊƛǘƘƻǊŀȄύΣ ǿƘƻǎŜ ǾŜƴƻƳ ŎŀǳǎŜǎ ǎŜǾŜǊŜ ŀƭƭŜǊƎƛŎ ǊŜŀŎǝƻƴǎ ǘƘŀǘ ƛƴǾƻƭǾŜ ƛƴǘŜƴǎŜ ǇŀƛƴΣ ƭƻŎŀƭƛȊŜŘ ǎǿŜƭƭƛƴƎΣ 

ŀƴŘ ǇƻǘŜƴǝŀƭƭȅ Ŧŀǘŀƭ ŀƴŀǇƘȅƭŀȄƛǎΤ ǘƘŜ 9ǳǊƻǇŜŀƴ ōƭŀŎƪ ǿƛŘƻǿ ǎǇƛŘŜǊ ό[ŀǘǊƻŘŜŎǘǳǎ ǘǊŜŘŜŎƛƳƎǳǧŀǘǳǎύΣ ǿƘƻǎŜ ǾŜƴƻƳ Ŏƻƴǘŀƛƴǎ ŀ 

ǇƻǿŜǊŦǳƭ ƴŜǳǊƻǘƻȄƛƴΣ -hƭŀǘǊƻǘƻȄƛƴΣ ǘƘŀǘ ŎŀǳǎŜǎ ƭŀŎǘǊƻŘŜŎǝǎƳΣ ƛƴǾƻƭǾƛƴƎ ǎŜǾŜǊŜ ǇŀƛƴΣ ƘȅǇŜǊǘŜƴǎƛƻƴΣ ƘŜŀŘŀŎƘŜΣ ŀƴŘ ƴŀǳǎŜŀΦ Lǘ ƛǎ 

ǊŀǊŜƭȅ Ŧŀǘŀƭ ōǳǘ ŘƻŜǎ ǊŜǉǳƛǊŜ ǘǊŜŀǘƳŜƴǘ ǿƛǘƘ ƴŜǳǘǊŀƭƛȊƛƴƎ ǊŜŎƻƳōƛƴŀƴǘ ƘǳƳŀƴ ŀƴǝōƻŘƛŜǎΤ ŎŀǘŜǊǇƛƭƭŀǊǎ ƻŦ ǘƘŜ ǇƛƴŜ ǇǊƻŎŜǎǎƛƻƴŀǊȅ 

ƳƻǘƘ ό¢ƘŀǳƳŜǘƻǇƻŜŀ ǇƛǘȅƻŎŀƳǇŀύ ƘŀǾŜ ƘŀǊǇƻƻƴ-ǎƘŀǇŜŘ ƘŀƛǊǎ ǘƘŀǘ Ŏƻƴǘŀƛƴ ŀ ƘƛƎƘƭȅ ŀƭƭŜǊƎŜƴƛŎ ǘƻȄƛƴΣ ǘƘŀǳƳŜǘƻǇƻŜƛƴΣ ǘƘŀǘ Ŏŀƴ 

ŎŀǳǎŜ ǊŜŀŎǝƻƴǎ ǊŀƴƎƛƴƎ ŦǊƻƳ ƳƛƭŘ ƛǘŎƘƛƴƎΣ ǘƻ ǊŜǎǇƛǊŀǘƻǊȅ ŘƛǎǘǊŜǎǎΣ ǘƻ ŀƴŀǇƘȅƭŀŎǝŎ ǎƘƻŎƪΣ ŀƊŜǊ ŎƻƴǘŀŎǘ ǿƛǘƘ ǎƪƛƴΦ {ǘǊƛŎǘƭȅ ǎǇŜŀƪƛƴƎ 

ǘƘŜȅ ŀǊŜ Ǉƻƛǎƻƴƻǳǎ ƴƻǘ ǾŜƴƻƳƻǳǎ ōŜŎŀǳǎŜ ǾŜƴƻƳ ƛǎ ƛƴƧŜŎǘŜŘ Ǿƛŀ ōƛǘŜǎ ŀƴŘ ǎǝƴƎǎΣ ǿƘƛƭŜ Ǉƻƛǎƻƴǎ ŀǊŜ ƛƴƎŜǎǘŜŘΣ ƛƴƘŀƭŜŘΣ ƻǊ ŀōπ

ǎƻǊōŜŘΤ ǘƘŜ ƭŜǎǎŜǊ ǿŜŜǾŜǊ ŬǎƘ ό9ŎƘƛƛŎƘǘƘȅǎ ǾƛǇŜǊŀύ ƛǎ ŎƻƳƳƻƴ ƛƴ CǊŜƴŎƘ Ŏƻŀǎǘŀƭ ǿŀǘŜǊǎ ŀƴŘ ƛǎ ŀ ŘŀƴƎŜǊ ǘƻ ǎǿƛƳƳŜǊǎ ōŜŎŀǳǎŜ ǘƘŜ 

ŬǎƘ ōǳǊȅ ǘƘŜƳǎŜƭǾŜǎ ƛƴ ǎŀƴŘȅ ŀǊŜŀǎ ǿƘŜǊŜ ǇŜƻǇƭŜ ǎǘŜǇ ƻƴ ǘƘŜƳ ŀƴŘ ŎƻƳŜ ƛƴǘƻ ŎƻƴǘŀŎǘ ǿƛǘƘ ǘƘŜƛǊ ǾŜƴƻƳƻǳǎ ŘƻǊǎŀƭ ǎǇƛƴŜǎΦ ¢ƘŜ 

ƘƛƎƘƭȅ ǇƻǘŜƴǘ ǾŜƴƻƳ ƛǎ ƴŜǳǊƻǘƻȄƛŎ ŀƴŘ ŎȅǘƻǘƻȄƛŎΣ ŎŀǳǎƛƴƎ ƛƳƳŜŘƛŀǘŜ ŜȄŎǊǳŎƛŀǝƴƎ ƭƻŎŀƭ ǇŀƛƴΣ ǊŀǇƛŘ ǎǿŜƭƭƛƴƎΣ ŀōŘƻƳƛƴŀƭ ǇŀƛƴΣ ŀƴŘ 

ƛƴƅŀƳƳŀǝƻƴΦ LŦ ǘƘŜ ǾŜƴƻƳ ōŜŎƻƳŜǎ ǎȅǎǘŜƳƛŎΣ ƛǘ ŎŀǳǎŜǎ ƴŀǳǎŜŀΣ ǾƻƳƛǝƴƎΣ ŀƴŘ ŎŀǊŘƛƻǊŜǎǇƛǊŀǘƻǊȅ ŎƘŀƴƎŜǎΦ CŀǘŀƭƛǝŜǎ ŀǊŜ ŜȄπ

ǘǊŜƳŜƭȅ ǊŀǊŜΦ aƻǎǘ ƘǳƳŀƴ ŜƴǾŜƴƻƳŀǝƻƴǎ ŀǊŜ ŦǊƻƳ ǘƘŜ ƭŜǎǎŜǊ ǿŜŜǾŜǊ ŬǎƘ ŀǎ ƛǘ ǇǊŜŦŜǊǎ ǎƘŀƭƭƻǿ ǿŀǘŜǊǎΣ ǿƘƛƭŜ ǘƘŜ ƎǊŜŀǘŜǊ ǿŜŜǾŜǊ 

ŬǎƘ ό¢ǊŀŎƘƛƴǳǎ ŘǊŀŎƻύ ǇǊŜŦŜǊǎ ŘŜŜǇŜǊ ǿŀǘŜǊΦ 
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