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Notes f o r  M r .  Tape 

Physics, especial ly  nuclear physics,  has experienced an 

enormous change during the  pas t  t h i r t y  years .  

problems, we have found t h a t  large-scale  mul t id i sc ip l inary  e f f o r t s  are 

required.  

t h e  Manhattan Project.  The problems faced by molecular b i o l o g i s t s  a r e  

more ccsnplex than those found i n  physics.  

realize t h a t  future progress,  e spec ia l ly  i n  areas specifically r e l a t e d  

t o  human disease,  w i l l  r equi re  t h e  l a r g e  supporting base and t h e  m u l t i -  

disciplinary approach which has character ized our AEC National labora tor ies .  

To solve the  complex 

This was not  c l ea r ly  foreseen by individual  s c i e n t i s t s  before 

We are  gradually beginning t o  

The Molecular Anatany ( o r  MAN) Program, j o i n t l y  supported by 

t h e  AEC and N I H ,  has been organized t o  explore t h i s  subject .  A l a r g e  

f r a c t i o n  of t h a t  program has been devoted t o  the  development of a new 

class of centrifuges,  termed zonal  centr i fuges,  which allow subce l lu la r  

p a r t i c l e s  and viruses t o  be concentrated ard FUif:ed. 3 e s e  c e n t r i f w t s  

a r e  now used t o  p u r i o  inf luenza vaccines commercially. The technology' 

%.-,j its !; -7e-y; ?-?&-: hyL(3e r , 2 t  zlL - , 7 : . : - : -22  - --. - - 2.":. -_ - q-? - ',- - ..___. * __ -  .. 3'2i 
with t h e  la rge  Oak Ftidge K-I1 cent r i fuge .  
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The influenza vaccine dose i s  set  la rge ly  on t h e  b a s i s  of the  

dose t h a t  could be to le ra ted ,  not  on the  amount necessary t o  p ro tec t .  

Hence, it is not very e f fec t ive .  

are r e s i s t a n t .  
A t  b e s t  only 60% of those receiving it 

With t h e  new zonal centr i fuge pur i f ied  vaccine, t h e  dose 

has been ra i sed  i n  

s i d e  effects. 'phe 

~e i c g  d e c v ~ r n ~ r ~ e ~ .  

p u r i f i e d  influenza 

reduce illness and 

. -  

experimental groups t h i s  year ,  so far with negl ig ib le  

degree2of protec t ion  these  higher doses a f ford  is  now 
;r, y-ears to come W-e ~ Z J -  2xgezt X a t  concentrated ail 

vaccines prepared by this method will subs t an t i a l ly  

mortality fran this source. 

.J 

I n  addition, o the r  
vaccines may be p u r i f i e d  i n  e s s e n t i a l l y  the  same way. 

The K-I1 centrifuge has  recent ly  been found useful t o  concentrate 

and pu r i fy  viruses which a t t ack  _inset pes t s  spec i f ica l ly .  

t e s t i n g  i s  now being car r ied  out i n  collaboration w i t h  t h e  Forestry Service 

i n  preparat ion f o r  aerial spraying of  t h e  virus. 
t h e  hope of s ign i f icant ly  reducing the use of chemical pes t ic ides  such 

as DDT. 

Extensive 

This new approach of fers  



-2 - 

The cent r i fuge  development program has involved s c i e n t i s t s  

and engineers from many d i f f e ren t  d i s c i p l i e s  and groups, l a rge ly  i n  

the  Oak Ridge Gaseous D i f w i o n  Plant.--' 

A number of o ther  new separat ions and ana lys i s  systems, 

a l s o  involving mul t id i sc ip l inary  e f f o r t s ,  are being developed under t h e  

MAN Program at  Oak R i d g e .  

This new d i rec t ion ,  new use, o r  new mission for AEC 
l abora tor ies  gives  hope f o r  faster t r a n s f e r  o f  t h e  results of bas ic  

research, and of modem technology, into h e a l t h  improvements for t h e  

average c i t i zen .  

Norman G. Anderson 
January 16, 1969 
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ELECT93-NUCLE9NICSp I # C e  

COLLOVING I S  T E X T  OF SUNMARY OF STATUS OF K-I1  C E N T R I F U G E  AS PROVIDEL 

BY DR NORNAY AWDERSOlt 

PHYSICS, ESPECIALLY NUCLEAR PHYSICS, HAS EXPERIENCED AN ENORNOUS 

c n n w  DUREDB THE PAST THIRTY YEARS. IO s a w  mt COWLEX mum, ' W E  HAVE FdJN3 T H A T  LAi?GE-SCALc NJlIIJI5CIPLINARY EFF3ATS AilE i3EQJIriL. 

THIS JAS N O T  ClEAaLY FOAZSESN 3Y INDIVI2JAL SCIE.?JTISTS aEFOiiE Thi 

MAIOHATTAN PROJECT, THE PROBLEMS FACED BY MOLECULAR BIOLOGISTS ARE N O R E  

COIIPLU THAN THOSE FOUMD I Y  PHYSICS. ME ARE GRADUALLY BE61111YG TO 

REALIZE THAT FUTURE PROWESS, ESPECIALLY I Y  AREAS SPECIFICAUY RELATE3 

T O  H U M A N  DISEASE, WILL REQUIRE THE LARGE SUPPORTING BASE A N D  THE 

MULTIDISCIPLINAAY APPXOACH WHICH HAS C H A A A C T E R X Z E D  O U R  AEC NATIONAL ' 



L A N ~ A T O ~ X E ~ .  

I THS N O U C U U R  A Y A T M Y  (OR HAW) PROQRAHW JOIYTLY SUPPORTED BY T H E  

AEC N D  U I H ,  HAS BEEW OROAHIZCD TO EXPLORE THIS SUBJECT, A LARBE 

F 7 4 C T I 3 N  OF THAT P90GR4N H4S SEEN 3 E V 3 T E D  TO THE 3 E V E t O P M E N T  31; 4 

NEW CLASS OF CENTRIFUGES,  TERMED ZONAL C E N T R I F U G E S ,  WHICH ALLOW 

SUBCELLULAR P A R T I C L E S  A N D  V I R U S E S  T O  B E  CONCENTRATED AND P l l 3 1 F I E D .  

THESE CENTRIFUGES A R E  HOU USED TO P U R I F Y  INFLULYZA VACCINES 

COMMERCIALLY. THE TECHNOLOGY AND ITS USE IS VERY NEW; HENCE NOT ALL 

V A C C I N E S  ARE AT THIS MOMENT MADE WITH THE LARGE OAK RIDGE K-I1 

C El TRIIUBE. 

THE SYFLUEYZA VACCXYL DOSE IS  SET LARGELY OH THE BASIS OF T U  

DOSE THAT COULD aE TOLERATED* YOT ON THE AUOUWT NECESSARY TO PROTECT,  

HENCE, I T  IS HOT V & R Y  E F F E C T I V E ,  AT B E S T  ONLY 60 PERCENT OF THOSE 

- -  1 Rccuvrae a x d m  CLEEISIAYT. UIIH THE MEW zow C U ~ T R I F M ~ S  PURIFIED 

V ~ I V ~ ,  T H E  DOSE H ~ S  3 ~ 3  saxsz3 I Y  EXPESIPIENTAL ~ ; ? o i l ~ ~  TYIS  Y E A ? ,  

SO FAR WITH N E G L I G I a L E  SIDE E F F E C T S ,  THE DEGREE OF PROTECTI'OII THESE 

BY THIS METHOD WILL SUBSTANTIALLY REDUCE I L L N E S S  A N D  MaRTALITY FA2r 

T H I S  SOURCE, IN ADOITIONA,  OTHER V A C C I l t S  MAY BE P U R I F I E D  I W  

Paae 3 aDMu 0755 UNCLAS 

ESSEYTIALLY THE SAUE WAY, 

THE K-If CEWTRIFUOE HAS RECBMTLY BEEW FOUWD USEFUL TO 

CONCENTRATE A N D  PURIFY V I R U S E S  WHICH ATTACH I N S E C T  P E S T S  S P E C I F I C A L L Y  . 
- EXTENSIVE T E S T I N 3  I S  NOW BEING CARRIED OUT I N  COLLABORATION dITH TAS: 

T\c3 FORESTRY S E R V I C E  IN PREPARATION FOR AERIAL SPRAYING OF THE VIRUS, 

c z l  4 WfS MEW APPROACH OfFSRS THE HOPE OF S1BWSFXCAlTl.Y REWCSYG THE USE 
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OF C-HEHJCbb PESTICIQES SUCH AS DDT. 



 AN^ ENGINEERS FiiaM PIANY D I F F E R E N T  DISCIPLINES AND GROUPS, LAAGELY I N  

T H E  OAK RIDGE QASCOUS DXFFUSIOW PLAYT. 
'+\ I 

u' 'NUH342h OfHtR UEW SEPARATIONS A I D  AIIALYSIS SYSTEMS, 

4LSO INV9LVIN5 V'JLTIDISCIPLIVARY E F F 3 3 T S .  A2E 3SINti 3EVfLOPZ3 L J N J E Y  

I T H E  MAN P R O G R A M  AT O A K  R I D G E .  

T H I S  NEW d I F E C T I O N ,  NEW USE, Oi l  NEU MISSION F O R  A E C  L A B O R ' A T O R I E 5  

G I V E S  HOPE FOR CASTER TRAWSFER OF THE RESULTS OF B A S I C  RESEARCH, AYD 

OF WODERH TECHNOLOGY, I N T O  HEALTH IMPROVENENTS F O R  THE A V E R A G E  

C I T I Z E N .  

EID REF ny JTA o s  ' BT 

f 0755 



X 

Alexuder/pm 
Jan. 17, 1969 
Room 1C-58 
m 0 E4595 
Zt)op.r, 

I l l  
2:30 



Php8iC8, e spec ia l ly  nuclear phyricr,  h8a  experienced an enormoua 

change during t h e  past thirty year80 

we hve foud that hrp-ecale u l t i d i w i p l l m ? y  effartr are nquird. 

Thio w not c l u r l y  fan8aau by lmdiridwl ae lmt ia t i  befon tb. 

T o  rolve the coqlex  problem, 

Il.nhrttm ?reject. Ikr p r o b l m  faced by mohCuk biolwirtr  8.n 

Tha w0l.cul.r Amtaq (or WAN) MN, jointly 0qport.d by the 

AEC and NXE, h r  b..n organired to explore t h i r  rubjmct. A large f rac t ion  

of that program hu h o  devoted to the development o f  a MI c l u r  o$ 

centr i fuges ,  termed zonal Centrifuges, vhich a l l a v  robcellular par t i c l e s  

and viruocs t o  be concentr8ted 8nd purified. 

1J b, m w  ldl- w r l w r  c o m e r c b l l y .  

*#e centrifuge8 are now 

The tecinology and its 

mao &a mry ma W YI all w h o  a m  at thir r u t  d e  vith the 

large Oak Ridge I-SI centrifuge. 

th8t could be tolor8ted,  not on the amount necessary to  protect. Rence, 

i t  i s  not  very e f f e c t i v e .  A t  best only 607 of those receiving it are 

e-. W i e h y I - & ~ ~ - ~ a b h U #  

been taired i n  experimental group8 t h i o  year, 10 far with negligible 

ride effect. .  
being determined. In years t o  come we may expec t t concentrate an 
puri f ied  in f luenu  vaccines prepared by t h i o  method w i l l  rubatantially 

reduce i l l w a r  and ~brtality tram thi. m a .  

Tbo degree of protect ion there hi /ch.~dorei  8fford 9 

I n  dditiar, other rrcciaha 

may be p u r i f i e d  i n  essentially the same way. 



The K - X I  centrifuge h.r recently bean found urcful to concentrate 

and purify virwcr vhich attack inrcct  pertr specif ical ly .  Extenrive 

tart- i r  n w  king eatriad Out i n  colhbOT8tiO~ w i t h  t& lorertry krvice  

in preparation far uti.1 rprayiag of tbr vlrw. 

tb hop. of r i g a i f i a a t l y  reduc- th. UU Of &mica1 perthider ruch 

o DDT. 

Thia a w  approrrh offerr 

Tha centrifuge development program hr involved ocientirtr urd 

aagineera from may differmt discipliner 8ad gmupr, large17 in the 

W ltldge dueour Diiturian 1)lant. 

A maher of other new -paratioas .rd .rulymir rymtem, a lro  iwolving 

auItidi8eiplirury effort., are being developed under the MAN Ptogram a t  

Oak Ridge. 

"his new direct ion,  new use, or new aissfon f o r  A T  la5oraroriig 

giver hope for f88ter tr8nafer of tbr mm11t8 of barb t . 8 8 8 r ~ h ,  md of 

modern technology, i n c s  5-31th i-provementr for the we-. c i t i r a n .  
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