
 

CLUSTER 8: TISSUE ENGINEERING AND REGENERATIVE MEDICINE 
 ! ǎƘƻǊǘ ǝƳŜ ŀƎƻΣ ƻƴ ŀ ŎŀƳǇǳǎ ƴƻǘ ǎƻ ŦŀǊ ŀǿŀȅΣ /h{ah{ ōŜƎƛƴǎΧ {ǳƴŘŀȅ 
ƴƛƎƘǘ ǿŜ ƘŀŘ ǝƳŜ ǘƻ ƳŜŜǘ ŜǾŜǊȅƻƴŜ ƛƴ ƻǳǊ /ƭǳǎǘŜǊΣ ƻǳǊ w!Ωǎ ŀƴŘ ƻǳǊ ǎǳƛǘŜ ƳŀǘŜǎΣ 
ŀƴŘ ǝƳŜ ǘƻ ŬƴƛǎƘ ƳƻǾƛƴƎ ƛƴΦ aƻƴŘŀȅ ƳƻǊƴƛƴƎ ŀǊǊƛǾŜŘ ǉǳƛŎƪƭȅ ŀǎ ǿŜ ŜƴƧƻȅŜŘ ƻǳǊ 
ōǊŜŀƪŦŀǎǘ ŀǘ /ŀŦŞ ± ŀƴŘ ǿŜƴǘ ǘƻ ƻǳǊ ǎŀŦŜǘȅ ƳŜŜǝƴƎǎΣ ƻƴŜ ƎŜƴŜǊŀƭ ƳŜŜǝƴƎΣ ŀƴŘ ƻƴŜ 
ǎǇŜŎƛŬŎ ǘƻ ōƛƻŜƴƎƛƴŜŜǊƛƴƎΣ ŀƊŜǊ ŀƭƭ ǎŀŦŜǘȅ ƛǎ ƻǳǊ ǘƻǇ ǇǊƛƻǊƛǘȅΦ ¢ƘŜƴ ƛǘ ǿŀǎ ƻũ ǘƻ ƳŜŜǘ 
ƻƴŜ ƻŦ ƻǳǊ ǘǿƻ ǇǊƻŦŜǎǎƻǊǎΣ 5ǊΦ DŀŜǘŀƴƛΣ ŀ ǊŜǎŜŀǊŎƘ ǎŎƛŜƴǝǎǘ ŀǘ {ŀƴŦƻǊŘ /ƻƴǎƻǊǝǳƳΣ 
ǿƘƻ ƎŀǾŜ ǳǎ ŀƴ ƛƴǘǊƻŘǳŎǝƻƴ ǘƻ ¢ƛǎǎǳŜ 9ƴƎƛƴŜŜǊƛƴƎ ŀƴŘ wŜƎŜƴŜǊŀǝǾŜ aŜŘƛŎƛƴŜΣ ǎǇŜπ
ŎƛŬŎŀƭƭȅ Ƙƻǿ ǝǎǎǳŜ ŜƴƎƛƴŜŜǊƛƴƎ ōŜƎŀƴΣ Ƙƻǿ ƛǘ Ƙŀǎ ŘŜǾŜƭƻǇŜŘ ōȅ ǘƘŜ ǇǊŀŎǝŎŜ ƻŦ ŎƻƳπ
ōƛƴƛƴƎ ǎŎŀũƻƭŘǎΣ ŎŜƭƭǎΣ ŀƴŘ ōƛƻƭƻƎƛŎŀƭ ƳƻƭŜŎǳƭŜǎ ǘƻ ŦƻǊƳ ŦǳƴŎǝƻƴŀƭ ǝǎǎǳŜǎΣ ŀƴŘ Ƙƻǿ 
ǘƘŜǎŜ ǝǎǎǳŜǎ ƘŀǾŜ ƘŜƭǇŜŘ ǿƛǘƘ ǿƻǳƴŘ ƘŜŀƭƛƴƎ ŀƴŘ ŜǾŜƴ ǘƘŜ ŦƻǊƳŀǝƻƴ ƻŦ ŦǳƴŎǝƻƴŀƭ 
ƻǊƎŀƴǎ ǎǳŎƘ ŀǎ ŀ ōƭŀŘŘŜǊΦ /ƻƳǇƭŜǝƴƎ ƻǳǊ ƳƻǊƴƛƴƎΣ ǿŜ ƘŀŘ ŀƴ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ƳŜŜǘ 
ƻǳǊ ǊŜǘǳǊƴƛƴƎ ¢!Ωǎ .ŜŎƪȅ ŀƴŘ 9ǊƛŎŀΣ ōƻǘƘ ƎǊŀŘǳŀǘŜ ǎǘǳŘŜƴǘǎ ƛƴ 5ǊΦ {ŀƘΩǎ ƭŀōΣ ŀƴŘ ƻǳǊ 
ƴŜǿ ¢!Ωǎ aŀǊƛǎŀΣ ŀ ǊŜŎŜƴǘ ƎǊŀŘǳŀǘŜ ŦǊƻƳ ¦/{5 ǿƘƻ ƛǎ ŎǳǊǊŜƴǘƭȅ ǇǳǊǎǳƛƴƎ ƘŜǊ aŀǎπ
ǘŜǊǎΩ ŀƴŘ bŀǘƘŀƴ ǿƘƻ ƛǎ ŜƴǘŜǊƛƴƎ Ƙƛǎ ŦƻǳǊǘƘ ȅŜŀǊ ƻŦ ǳƴŘŜǊƎǊŀŘǳŀǘŜ ǿƻǊƪ ŀǘ ¦/{5Φ CƻǊ 
ƭǳƴŎƘ ǿŜ ŜƴƧƻȅŜŘ ŀ ǇƛȊȊŀ ǇŀǊǘȅ ƴŜŀǊ ǘƘŜ ōŜŀǊ ŀƴŘ ǘƘƛǎ ǿŀǎ ŀ Dwу ōǊŜŀƪ ōŜŦƻǊŜ ǿŜ 
ǇǊƻŎŜŜŘŜŘ ōŀŎƪ ǘƻ ƻǳǊ ƭŜŎǘǳǊŜκŘƛǎŎǳǎǎƛƻƴκōǊŀƛƴǎǘƻǊƳƛƴƎ ǊƻƻƳ ǘƻ ƳŜŜǘ ƻǳǊ ƻǘƘŜǊ 
ǇǊƻŦŜǎǎƻǊΣ 5ǊΦ {ŀƘΣ ŀ ōƛƻŜƴƎƛƴŜŜǊƛƴƎ ǇǊƻŦŜǎǎƻǊ ŀǘ ¦/{5Φ IŜ ƛƴǘǊƻŘǳŎŜŘ ǳǎ ǘƻ ǘƘŜ Ƙƛǎπ
ǘƻǊȅΣ ǘŜŎƘƴƛǉǳŜǎ ŀƴŘ ŘŜǘŀƛƭǎ ƻŦ ŎŜƭƭ ŎǳƭǘǳǊŜ ǎƻ ǘƘŀǘ ǿŜ ǿƛƭƭ ōŜ ǇǊŜǇŀǊŜŘ ǿƘŜƴ ǿŜ ǎǘŀǊǘ 
ƻǳǊ ƻǿƴ ŎŜƭƭ ŎǳƭǘǳǊŜǎ ƴŜȄǘ ǿŜŜƪΦ !ǎ ǿŜ ŬƴƛǎƘŜŘ ƻǳǊ ŬǊǎǘ Řŀȅ ƻŦ ŎƭŀǎǎΣ ǿŜ ƘŀŘ ǘƘŜ 
ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ƭŜŀǊƴ ǘƻ ǇƛǇŜǧŜ ŀƴŘ ŘƛǎŎǳǎǎ ǘƘŜ ƭŀōǎ ŦƻǊ ¢ǳŜǎŘŀȅΦ                                                   
 ¢ǳŜǎŘŀȅ ƳƻǊƴƛƴƎ ōŜƎŀƴ ǿƛǘƘ ŀ 5ƛǎŎƻǾŜǊȅ [ŜŎǘǳǊŜ ŦǊƻƳ 5ǊΦ ¸ǳΣ ǿƘƻ ǎǇƻƪŜ ǘƻ 
ǳǎ ŀōƻǳǘ ƘŜǊ нл ȅŜŀǊǎ ƻŦ ǿƻǊƪ ŘŜǾŜƭƻǇƛƴƎ ŀƴǝōƻŘȅ ǘƘŜǊŀǇȅΦ !ƊŜǊ ƭŜŎǘǳǊŜΣ ƛǘ ǿŀǎ ƻũ 
ǘƻ ŀ ƭƛōǊŀǊȅ ǇǊŜǎŜƴǘŀǝƻƴ ǿƘŜǊŜ ǿŜ ƭŜŀǊƴŜŘ ǘƘŜ ǎƪƛƭƭǎ ǿŜ ƴŜŜŘ ǘƻ ōŜ ŀ ƳƻǊŜ ŜũŜŎǝǾŜ 
ǊŜǎŜŀǊŎƘŜǊǎΦ ²Ŝ ǘƘŜƴ ŘŜōǊƛŜŦŜŘ ƛƴ {ŎƛŜƴŎŜ /ƻƳƳǳƴƛŎŀǝƻƴǎ ŀƴŘ ƘŜŀǊŘ ŀōƻǳǘ ƻǳǊ 
ŜǘƘƛŎǎ ǇŀǇŜǊ ǘƘŀǘ ǿŜ ǿƛƭƭ ōŜ ǊŜǎŜŀǊŎƘƛƴƎΣ ŘŜǾŜƭƻǇƛƴƎ ŀƴŘ ǿǊƛǝƴƎ ƻǾŜǊ ǘƘŜ ƴŜȄǘ ǘǿƻ 
ǿŜŜƪǎΦ !ǎ {ŎƛŜƴŎŜ /ƻƳƳǳƴƛŎŀǝƻƴǎ ŎƻƴǝƴǳŜŘ ǘƘƛǎ ǿŜŜƪ ǿŜ ŘƛǎŎǳǎǎŜŘ ǿƘŀǘ ŎƻƳǇƻπ
ƴŜƴǘǎ ƳŀƪŜ ǳǇ ŀ Dwу ǇǊŜǎŜƴǘŀǝƻƴ ŀƴŘ ōŜƎŀƴ ǘƻ ŘƛǎŎǳǎǎ Ƙƻǿ ǘƻ ǿǊƛǘŜ ƭƛƪŜ ŀ ǎŎƛŜƴǝǎǘΦ                                                                                           
 [ŀō ǝƳŜ ŎƻƴǝƴǳŜŘ ŘǳǊƛƴƎ ǘƘŜ ǿŜŜƪ ŀƴŘ ǿŜ ƘŀǾŜ ƴƻǿ ƳŀǎǘŜǊŜŘ Ƙƻǿ ǘƻ 
ǇƛǇŜǧŜ ǳǎƛƴƎ ǎŜǊƻƭƻƎƛŎŀƭ ǇƛǇŜǧŜǎ ŀƴŘ ƳƛŎǊƻ ǇƛǇŜǧŜǎΣ ƳŀƪŜ ŀƴŘ ǇI ŀ ǎƻƭǳǝƻƴΣ Řƻ 
ǎŜǊƛŀƭ ŀƴŘ ǎƛƳǇƭŜ ŘƛƭǳǝƻƴǎΣ ǳǎŜ ŀ ǎǇŜŎǘǊƻǇƘƻǘƻƳŜǘŜǊΣ ŀƴŘ ǳǎŜ ǎǘŜǊƛƭŜ ǘŜŎƘƴƛǉǳŜ ǘƻ 
ƳŀƪŜ ƳŜŘƛŀΦ ²Ŝ ƘŀǾŜ ǘŀƪŜƴ ǝƳŜ ǘƻ ŜǾŀƭǳŀǘŜ ƎǊŀǇƘǎΣ ƭŜŀǊƴ ǘƻ ƎǊŀǇƘ ǳǎƛƴƎ ŜȄŎŜƭ ŀƴŘ 
Ƙƻǿ ǘƻ ǳǎŜ ǎǘŀǝǎǝŎǎ ǎǳŎƘ ŀǎ ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǝƻƴ ǘƻ ŜȄŀƳƛƴŜ ǘƘŜ ǾŀƭƛŘƛǘȅ ƻŦ ƻǳǊ ŘŀǘŀΦ 
bŜȄǘ ǿŜŜƪ ǿŜ ǿƛƭƭ ƭŜŀǊƴ ŎŜƭƭ ŎǳƭǘǳǊŜ ŀƴŘ ōŜƎƛƴ ƎǊƻǿƛƴƎ ŎǳƭǘǳǊŜǎ ƻƴ ƻǳǊ ƻǿƴ Lƴ 
ƭŜŎǘǳǊŜ ǿŜ ƘŀǾŜ ŎƻƴǝƴǳŜŘ ǘƻ ŜȄǇŀƴŘ ƻǳǊ ƪƴƻǿƭŜŘƎŜ ŀōƻǳǘ ¢ƛǎǎǳŜ 9ƴƎƛƴŜŜǊƛƴƎ ŦǊƻƳ 
5ǊΦ {ŀƘ ŀǎ ǿŜ ƭŜŀǊƴŜŘ ŀōƻǳǘ ǘƘŜ ǾŀǊƛŀōƭŜ ŎƘŀǊŀŎǘŜǊƛǎǝŎǎ ƻŦ ǝǎǎǳŜǎ ŀƴŘ ƻǊƎŀƴǎΣ Ƙƻǿ 
ǘƘŜǎŜ ŘƛũŜǊŜƴŎŜǎ ŎǊŜŀǘŜ ŎƘŀƭƭŜƴƎŜǎ ƛƴ ǝǎǎǳŜ ŜƴƎƛƴŜŜǊƛƴƎΣ ŀƴŘ ǿƘŀǘ ǘŜŎƘƴƛǉǳŜǎ ǊŜπ
ǎŜŀǊŎƘŜǊǎ ǳǎŜ ǘƻ ŎƻƴǉǳŜǊ ǘƘŜǎŜ ƻōǎǘŀŎƭŜǎΦ  5ǊΦ DŀŜǘŀƴƛ Ƙŀǎ ǘŀǳƎƘǘ ǳǎ ƳƻǊŜ ŀōƻǳǘ 
ŎƘŀǊŀŎǘŜǊƛȊŀǝƻƴ ƻŦ ǝǎǎǳŜ ŀƴŘ ŜƭŀōƻǊŀǘŜŘ ƻƴ ǾŀǊƛƻǳǎ ƳŜǘƘƻŘǎ ŀƴŘ ǇǳǊǇƻǎŜǎ ƻŦ Ƴƛπ
ŎǊƻǎŎƻǇȅ ƛƴ ǘƘŜ ƭŀōƻǊŀǘƻǊȅΦ                                                                                      
 CƛƴŀƭƭȅΣ ƻƴ ¢ƘǳǊǎŘŀȅ ǿŜ ǘƻƻƪ ƻǳǊ ŬǊǎǘ ŬŜƭŘ ǘǊƛǇ ǘƻ ǘƘŜ {ŀƴŦƻǊŘ /ƻƴǎƻǊǝǳƳ 
ǿƘŜǊŜ ǿŜ ǘƻǳǊŜŘ ŀ ǿƛŘŜ ǾŀǊƛŜǘȅ ƻŦ ƭŀōǎΣ ƭŜŀǊƴŜŘ ŀōƻǳǘ ǘƘŜ Ǌƻōǳǎǘ ŎƻƭƭŀōƻǊŀǝǾŜ ǊŜπ
ǎŜŀǊŎƘΣ ŀƴŘ ŜƴƧƻȅŜŘ ŀ ǇƻǎǘŜǊ ǎŜǎǎƛƻƴ ŦǊƻƳ ƎǊŀŘǳŀǘŜ ǎǘǳŘŜƴǘǎΦ [ǳƴŎƘ ǿŀǎ ǇŜǊŦŜŎǘ ŀǘ 
ǘƘŜ ƎƭƛŘŜǊ ǇƻǊǘΣ ƻǾŜǊƭƻƻƪƛƴƎ ǘƘŜ ƻŎŜŀƴΗ hƴ CǊƛŘŀȅ ƴƛƎƘǘ ǿŜ ǿƛƭƭ ŎƻƳǇŜǘŜ ƛƴ /h{ah{ 
hƭȅƳǇƛŎǎΦ {ǘŀȅ ǘǳƴŜŘ ŦƻǊ ƳƻǊŜ ŀōƻǳǘ ōƻǘƘ ƻŦ ǘƘŜǎŜ ƛƴ ƴŜȄǘ ǿŜŜƪǎΩ ƴŜǿǎƭŜǧŜǊΦ        
 ²Ŝ ƘŀǾŜ ƘŀŘ ŀƴ ƛƴŎǊŜŘƛōƭŜ 
ǎǘŀǊǘ ōŜŎŀǳǎŜ ƻŦ ŎƻƭƭŀōƻǊŀǝǾŜ 
ŜũƻǊǘǎ ŀƴŘ ǘƘŜ ƳŀƎƴƛŬŎŜƴǘ ƳƛƴŘǎ 
ƛƴ ǘƘŜ Dwу /ƭǳǎǘŜǊ уΗ  



 

CLUSTER 8: TISSUE ENGINEERING AND REGENERATIVE MEDICINE 
The first week ended with COS-

MOlymipics!  A fun filled evening of skits and 
challenges and even though we did not win it 
was GR8 to get out and bond as a cluster. Over 
the weekend we took time out to go the San 
Diego Zoo and the beach, all the while spending 

a little time writing our ethics papers! 

We began our second week with a field 
trip to Advanced Biomatrix which is involved in 
the production of three dimensional (3D) applica-
tions for tissue culture, cell assay, and cell prolif-
eration. They gave us a tour of the facility, an 
overview of their company, and answered all of 
our questions from how the business began, to 
what was involved in manufacturing and produc-
tion, and the purposes of their various products. 
Recently they have had success at 3D printing 
using collagen and they showed us some of the 
structures they have made, including a nose!  As 
we left they gave us a very generous gift of colla-

gen for us to use in our projects! 

In the lab we have finished mastering 
our twelve lab skills. We are now accomplished 
enough to use a microscope to view stained and 
unstained cells and use a hemocytometer to 
count cells. Additionally we can thaw, grow and 
passage our cells, create collagen gels, decellu-
larize tissue, and examine histology slides to 
evaluate our tissues. Our TAôs, Erica, Rebecca, 
Marisa and Nathan, have taken the lead instruct-
ing us in pre and post lab and guiding us through 

each technique. They have been GR8 teachers 
as we navigate through a wide range of bioengi-
neering skills. We know that next week, as we 
embark on our projects, we will have the exper-
tise needed to perform our own experiments, 

with a little guidance of course.  

In the communications portion of the 
cluster we have had the opportunity to attend a 
Discovery Lecture from Dr. Silva, who studies 
neurosignaling and the resulting emergent prop-
erties, with the goal of creating real time, robust, 
contextual, and adaptive artificial intelligence.  In 
Science Communications we had time to debrief 
after Discovery Lecture, review other studentsô 
ethics papers, submit our final ethics papers on 

Thursday, and discuss the research process. 

                Last week our lectures and discussions 
by our distinguished faculty, Dr. Sah and Dr. 
Gaetani expanded our knowledge about stem 
cells, biomaterials and biomechanics in tissue 
engineering. As we increase our comprehension 
about tissue engineering we have many more 
questions and Dr. Sah and Dr. Gaetani are al-
ways eager to help us. This week was exciting as 
we spent time summarizing our lectures, and 
discussing and researching our project ideas with 
our professors. Our plans are finalized and next 

week our much anticipated projects begin.  

What a GR8 week we had! 



 

CLUSTER 8: TISSUE ENGINEERING AND REGENERATIVE MEDICINE 
 ²ŜŜƪ ǘǿƻ ŜƴŘŜŘ ǿƛǘƘ ŀ Řŀȅ ƻŦ 

ǇǊƻƧŜŎǘ ǇƭŀƴƴƛƴƎΣ ǇǊŜǎŜƴǝƴƎ ŦƻǊ ŦŜŜŘπ

ōŀŎƪΣ ŀƴŘ ǊŜǎŜŀǊŎƘΦ hǳǊ ŜǎǘŜŜƳŜŘ ǇǊƻπ

ŦŜǎǎƻǊǎΣ 5ǊΦ {ŀƘ ŀƴŘ 5ǊΦ DŀŜǘŀƴƛ ŀƴπ

ǎǿŜǊŜŘ ƻǳǊ ŜȄǘŜƴǎƛǾŜ ŀǊǊŀȅ ƻŦ ǉǳŜǎǝƻƴǎ 

ŀƴŘ ƻǳǊ ¢!ΩǎΣ 9ǊƛŎŀΣ .ŜŎƪȅΣ aŀǊƛǎŀΣ ŀƴŘ 

bŀǘƘŀƴ ƘŜƭǇŜŘ ǿƛǘƘ ŜǾŜǊȅ ǎǘŜǇΦ !ǎ ǿŜ 

ōŜƎŀƴ ǿŜŜƪ ǘƘǊŜŜ ŜŀŎƘ ǇǊƻƧŜŎǘ ƎǊƻǳǇ ƻŦ 

ǘƘǊŜŜ ǎǘǳŘŜƴǘǎ ǿŀǎ ŀōƭŜ ǘƻ ŘŜǾŜƭƻǇ ŀ 

ǝǘƭŜΣ ǎǳƳƳŀǊƛȊŜ ōŀŎƪƎǊƻǳƴŘ ƛƴŦƻǊπ

ƳŀǝƻƴΣ ǇǊƻǇƻǎŜ ŀƴ ŜȄǇŜǊƛƳŜƴǘŀƭ ŀǇπ

ǇǊƻŀŎƘ ǿƛǘƘ ŀƴ ŀƛƳΣ ƘȅǇƻǘƘŜǎƛǎ ŀƴŘ 

ǎǘǳŘȅ ŘŜǎƛƎƴΣ ŀƴŘ Ǉƭŀƴ ŀǇǇǊƻǇǊƛŀǘŜ ƭŀπ

ōƻǊŀǘƻǊȅ ƳŜǘƘƻŘǎ ŀƴŘ ǎŜƭŜŎǘ ǇǊƻǇŜǊ 

ǇǊƻƧŜŎǘ ŀƴŀƭȅǎƛǎΦ 

 !ǘ ƭŀǎǘΣ ŜǾŜǊȅƻƴŜ ǿŀǎ ǇǊŜǇŀǊŜŘ 

ǘƻ ōŜƎƛƴ ǘƘŜ ƳǳŎƘ ŀƴǝŎƛǇŀǘŜŘ ǇǊƻƧŜŎǘǎΦ 

.ǊƛŜƅȅΣ ǘƘǊŜŜ ƎǊƻǳǇǎ ǿƛƭƭ ōŜ ǎǘǳŘȅƛƴƎ 

/ŀǊǝƭŀƎŜ ¢ƛǎǎǳŜ 9ƴƎƛƴŜŜǊƛƴƎΥ !ǊŜƭƛΣ 

{ŀƴŘƘȅŀ ŀƴŘ ¢ȅƭŜǊ ǿƛƭƭ ōŜ ƭƻƻƪƛƴƎ ŀǘ ǘƘŜ 

Ψ9ũŜŎǘ ƻŦ aŀǘǊƛȄ 5ŜǇƭŜǝƻƴ ƻƴ wŜǎƛƭƛŜƴŎŜ 

ƻŦ LƳƳŀǘǳǊŜ !ǊǝŎǳƭŀǊ /ŀǊǝƭŀƎŜΩΣ WŜƴπ

ƴƛŦŜǊΣ wƻōƛƴ ŀƴŘ ¢ǊŀƴŎȅ ǿƛƭƭ ōŜ ǎǘǳŘȅƛƴƎ 

ǘƘŜ Ψ9ũŜŎǘ ƻŦ aŀǘǊƛȄ 5ŜǇƭŜǝƻƴ ŀƴŘ /ƻƳπ

ǇǊŜǎǎƛƻƴ ƻƴ /ƘƻƴŘǊƻŎȅǘŜ aƛŎǊƻŜƴǾƛǊƻƴπ

ƳŜƴǘ ŀƴŘ ±ƛŀōƛƭƛǘȅΩ ŀƴŘ bŀǘƘŀƴΣ tǊƛǎŎƛƭƭŀ 

ŀƴŘ {ƛƳǊŀƴ ǿƛƭƭ ōŜ ƛƴǾŜǎǝƎŀǝƴƎ ǘƘŜ 

ΨaƻŘǳƭŀǝƻƴ ƻŦ DŜƭ /ƻƴǘǊŀŎǝƻƴ 

ōȅ /ƘƻƴŘǊƻŎȅǘŜ-aŀǘǊƛȄ LƴǘŜǊŀŎǝƻƴΩΦ ¢ƘŜ 

ƻǘƘŜǊ ǘƘǊŜŜ ƎǊƻǳǇǎ ǿƛƭƭ ōŜ ŦƻŎǳǎƛƴƎ ƻƴ 

/ŀǊŘƛŀŎ wŜƎŜƴŜǊŀǝǾŜ aŜŘƛŎƛƴŜΥ 

WǳƭƛŀƴƴŜΣ YŀǝŜ ŀƴŘ {ƻǇƘƛŜ ǿƛƭƭ ōŜ ƭƻƻƪπ

ƛƴƎ ŀǘ ǘƘŜ Ψ¢ƘŜ 9ũŜŎǘǎ ƻŦ [ŀƳƛƴƛƴ ŀƴŘ 

CƛōǊƻƴŜŎǝƴ ƻƴ /ŀǊŘƛŀŎ {ǇƘŜǊƻƛŘǎΩΣ 9ǊƛƴΣ 

!ƴŘǊŜǿ ŀƴŘ {ȅŘƴŜȅ ǿƛƭƭ ōŜ ǎǘǳŘȅƛƴƎΣ 

Ψ¢ƘŜ 9ũŜŎǘ ƻŦ 9/a tǊƻǘŜƛƴǎ ƻƴ /ŀǊŘƛŀŎ 

tǊƻƎŜƴƛǘƻǊ /Ŝƭƭǎ DǊƻǿƴ ƛƴ о5 {ŎŀũƻƭŘΩ 

ŀƴŘ !ƭŜƧŀƴŘǊƻΣ [ŀǳǊŜƴΣ ŀƴŘ ±ƛŎǘƻǊƛŀ ǿƛƭƭ 

ōŜ ƛƴǾŜǎǝƎŀǝƴƎ ǘƘŜ ΨCƛōǊƻōƭŀǎǘ LƴƅǳŜƴŎŜ 

ƻƴ /ƻƭƭŀƎŜƴ /ƻƴǘǊŀŎǝƻƴǎ ŀƴŘ /ŀǊŘƛŀŎ 

tǊƻƎŜƴƛǘƻǊ ±ƛŀōƛƭƛǘȅΩΦ Lƴ ǘƘŜ ƭŀōΣ ǝǎǎǳŜǎ 

ŀǊŜ ōŜƛƴƎ ǇǊƻŎŜǎǎŜŘΣ ƎŜƭǎ ŦƻǊƳŜŘΣ ŎŜƭƭǎ 

ŎǳƭǘǳǊŜŘΣ ŀƴŘ ƳŀǘŜǊƛŀƭǎ ŀǊŜ ōŜƛƴƎ ǇǊŜπ

ǇŀǊŜŘ ŀƴŘ ǘŜǎǘŜŘΦ !ƊŜǊ ŀƴ ƛƴǘŜƴǎŜ ǿŜŜƪ 

ƛƴ ǘƘŜ ƭŀō ƻǳǊ ǇǊƻƧŜŎǘǎ ŀǊŜ ǳƴŘŜǊǿŀȅ ŀƴŘ 

ǿŜ ŜŀƎŜǊƭȅ ŀǿŀƛǘ ǘƘŜ ǊŜǎǳƭǘǎ ƛƴ ŀ ŦŜǿ 

ŘŀȅǎΦ  

5ǊΦ WƻƘƴ IƛƭŘŜōǊŀƴŘΣ ŦǊƻƳ 

{ŎǊƛǇǇǎ Lƴǎǝǘǳǝƻƴ ƻŦ hŎŜŀƴƻƎǊŀǇƘȅΣ ǿŀǎ 

ƻǳǊ ǎǇŜŀƪŜǊ ŦƻǊ ǘƘŜ 5ƛǎŎƻǾŜǊȅ [ŜŎǘǳǊŜ 

ǘƘƛǎ ǿŜŜƪΦ IŜ ŘƛǎŎǳǎǎŜŘ Ƙƛǎ ǊŜǎŜŀǊŎƘ ƛƴ 

ƳŀǊƛƴŜ ŀǊŎƘŜƻƭƻƎȅΣ ǎǇŜŎƛŬŎŀƭƭȅ ǊŜƭŀǝƴƎ 

Ƙƛǎ ǎǘǳŘƛŜǎ ǘƻ ŀ ǊŜŎŜƴǘ ƳŀǎǘƻŘƻƴ ŬƴŘ ƛƴ 

{ŀƴ 5ƛŜƎƻ ǿƘƛŎƘ ǇǊƻǾƛŘŜŘ ŜǾƛŘŜƴŎŜ ǘƘŀǘ 

ƘǳƳŀƴǎ ǊŜŀŎƘŜŘ bƻǊǘƘ !ƳŜǊƛŎŀ ƻǾŜǊ 

молΣллл ȅŜŀǊǎ ŀƎƻΣ ƳǳŎƘ ŜŀǊƭƛŜǊ ǘƘŀƴ 

ǇǊŜǾƛƻǳǎƭȅ ōŜƭƛŜǾŜŘΦ Lƴ /ƭǳǎǘŜǊ 9ȄǇƭƻǊŀπ

ǝƻƴǎΣ ƛǘ ǿŀǎ ŀƭƭ ŀōƻǳǘ ŎƭǳǎǘŜǊ ǇǊƛŘŜΣ ŀǎ 

5ǊΦ {ŀƘ ǇǊŜǎŜƴǘŜŘ /ƭǳǎǘŜǊ 9ƛƎƘǘǎ ǳƴŘŜǊπ

ǘŀƪƛƴƎǎ ǘƻ ŀƭƭ ƻŦ /h{ah{Φ 5ǊΦ {ŀƘ ŘŜŬπ

ƴƛǘŜƭȅ ƛƳǇǊŜǎǎŜŘ ŜǾŜǊȅƻƴŜ ǿƘŜƴ ƘŜ ƎŀǾŜ 

ōǊƛŜŦ ƎƭƛƳǇǎŜ ƛƴǘƻ ǘƘŜ ΨDwуΩ ǇǊƻƧŜŎǘǎ 

ǳƴŘŜǊǿŀȅΗ Lƴ ǎŎƛŜƴŎŜ ŎƻƳƳǳƴƛŎŀǝƻƴǎΣ 

ǿŜ ǇǊŜǎŜƴǘŜŘ ƻǳǊ ŜǘƘƛŎǎ ǘƻǇƛŎǎ ǿƛǘƘƛƴ 

ŎƭǳǎǘŜǊΣ ǿƻǊƪŜŘ ƻƴ ŎǊŜŀǝƴƎ ǇƻǎǘŜǊǎΣ 

ǇƻǿŜǊ ǇƻƛƴǘǎΣ ŀƴŘ ǇŀǇŜǊǎ ǘƻ ŘƻŎǳƳŜƴǘ 

ƻǳǊ ǇǊƻƧŜŎǘǎ ŀƴŘ ǇǊŜǇŀǊŜŘ ŦƻǊ ƻǳǊ ǳǇπ

ŎƻƳƛƴƎ ǇǊŜǎŜƴǘŀǝƻƴǎΦ /ƭǳǎǘŜǊ у Ŏƻƴǝƴπ

ǳŜǎ ǘƻ ōŜ ΨDwуΩ ŀǎ ǿŜ ƘŀǾŜ ƳŀǎǘŜǊŜŘ ǘƘŜ 

ǊŜǉǳƛǊŜŘ ŜȄǇŜǊǝǎŜ ǘƻ Ǉƭŀƴ ŀƴŘ ŜȄŜŎǳǘŜ 

ƻǳǊ ǇǊƻƧŜŎǘǎΦ   

 


