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p e n d e n t  on molecu la r  weight ,  a t  leas t  w i th in  the  mole-  
cular  w e i g h t  r ange  of a b o u t  18,000 to  a b o u t  60,000. 
This  r e l a t i onsh ip  has  been  m a d e  use of in d e t e r m i n a t i o n  
of molecu la r  we igh t s  of i n v e s t i g a t e d  d e x t r a n s  desc r ibed  
below. 
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Fig. 2. 

Samples  of cl inical  d e x t r a n s  of var ious  m a n u f a c t u r e r s  
o b t a i n e d  f rom commerc i a l  sources ,  were  ana ly sed  u n d e r  
t h e  s a m e  cond i t i ons .  Typ ica l  e l ec t rophore t i c  p a t t e r n s  
are  p r e s e n t e d  in F igu re  2 a-I, a n d  the  resu l t s  of corre-  
s p o n d i n g  ca l cu l a t ions  in the  Table .  

The  above  resu l t s  c lear ly  p o i n t  to  t he  usefulness  of 
e l ec t rophores i s  in the  ana lys i s  of cl inical  d e x t r a n s .  

Z. MAY and  K. ZAKRZEWSKI 

Department o[ Biochemistry, Institute o/Haematology, 
Warsaw (Poland), July 26, 1957. 

Rdsurnd 

On d 6 m o n t r e  que  l '61ectrophor~se de d e x t r a n s  clini- 
ques  p e u t  ~tre  employ~a pour  la d 6 t e r m i n a t i o n  de leur 
po ids  mol6culaire  e t  de la po lydispers i t6 .  

P R O  L A B O R A T O R I O  

T e c h n i q u e s  f o r  M a k i n g  C a p i l l a r y  

M i c r o e l e c t r o d e s  1 

The  use of the  LING-GERARD capi l la ry  mic roe lec t rodes  e 
in e lec t robio logica l  r esea rch  has  been  r a p i d l y  growing.  
Whi le  mic roe lec t rodes  can  be m a d e  by  h a n d  and  
commerc i a l l y  m a d e  cap i l l a ry  pul lers  are  avai lable ,  a 
pul ler  wh ich  can be a s sembled  f rom p a r t s  found  in a 
l a b o r a t o r y  would  have  wide usefulness .  A t e c h n i q u e  for 
r ap id ly  filling capi l lar ies  is also descr ibed .  

The pr inc ip le  of the  pul ler  is s imple.  A sho r t  l eng th  of 
sof t  glass t u b i n g  (about  1 m m  o.d.) is he ld  in the  j a w s  of 
a tong- l ike  holder .  The  t o n g s  are so c o n s t r u c t e d  t h a t  
a p p r o x i m a t i o n  of t h e  h a n d l e s  causes  t h e  j aws  to  
sepa ra te .  An elast ic  b a n d  is s t r e t c h e d  across  t he  hand les ,  
b u t  t he  j aws  are  p r e v e n t e d  f rom s e p a r a t i n g  by  the  
capi l la ry  tub ing .  The  t u b i n g  is h e a t e d  wi th  a micro-  
f lame and  the  so f t ened  glass pul led to  a f ine capi l la ry  
t ip  as t he  resu l t  of the  res to r ing  force of the  elast ic  band .  
S imul t aneous ly ,  w i th  t he  s u d d e n  release of t ens ion ,  t h e  
mic ro f lame  is a u t o m a t i c a l l y  p u s h e d  aside.  

A de ta i l ed  desc r ip t ion  of the  c o m p o n e n t  p a r t s  follows : 
A tong- l ike  ho lde r  (A) m a y  be a d a p t e d  f rom any  

t o n g s  whose  a r m s  do n o t  cross  ove r  a t  t h e  p i v o t  po in t ,  or 
m a y  be f a sh ioned  f rom smal l  s tock.  The  ends  of t he  t ongs  
w i t h  t he  wider  excur s ion  (of a b o u t  4 inches)  are  t i t t e d  
w i t h  a l l iga tor  c l a mp s  (B) in t h e  j aws  of wh ich  are  
p laced  t h i n  s t r ips  of rubbe r .  One a r m  of the  t ongs  is 
f ixed by  a c lamp,  while t he  o t h e r  a r m  is free to  move.  
W i t h  the  cap i l l a ry  t u b i n g  (C) !nser ted ,  t h e  a l l iga tor  
c l amps  are a p p r o x i m a t e l y  1-2 inches  apa r t .  A r u b b e r  
b a n d  (D) is looped severa l  t imes  across  the  oppos i t e  ends  
of t he  tongs  so as to  be u n d e r  s t r e t c h  w h e n  the  capi l la ry  
t u b i n g  is in place.  

The m i c r o b u r n e r  (E) is m a d e  f rom a 13 gauge h y p o -  
de rmic  needle  f lared a t  t h e  p o i n t  to  s imu la t e  a wing t ip.  
The  wing t ip  is m a d e  by  c u t t i n g  off  t h e  beve l  of t he  
need le  a n d  p i n c h i n g  the  ends  wi th  a pa i r  of pl iers .  The 
m i c r o b u r n e r  is c l a m p e d  to  a ho r i zon t a l l y  o r i en t ed  rod 

1 This work was supported by a research grant from the National 
Institute of Neurological Diseases and Blindness, U, S. Public 
Health Service. 

2 G. IANC and R. W. GERARD, J. cell. comp. Physiol. 34, 382 
(1949). 



b e n t  a t  120 degrees  a n d  t h e  o t h e r  e n d  of t he  rod fixed 
to  a pu l l ey  (F) to  p r o v i d e  m o v e m e n t  in t he  ho r i zon ta l  
plane.  T h e  w ing  t i p  is o r i e n t e d  a long  t h e  long axis  of t he  
capi l la ry .  

H 

G. 

C 

rack  is a f la t  disc of the  s a m e  d i a m e t e r  as  t h e  c o n t a i n i n g  
vessel,  a h eav y -w a l l ed  P y r e x  cy l ind r i ca l  j a r  (4" × 6") ,  
filled to  a level  a b o u t  ~[s c apac i t y .  T h e  cuf f  of a la rge  
sized h e a v y  r u b b e r  glove is f i t t ed  o n  t h e  wide  e n d  of  a 
B i i chner  funne l  a n d  t h e n  s t r e t c h e d  d o w n  o v e r  t h e  P y r e x  
j a r  to  give a v a c u u m  seal.  T h e  so lu t i on  is h e a t e d  to  

a l m o s t  boi l ing an d  reduced  pressure  t h e n  app l i ed  f r o m  
a w a t e r  p u m p  while the  h e a t i n g  is c o n t i n u e d ,  Af t e r  5 m i n  
a i r  is a d m i t t e d  to t h e  sys tem.  I t  is i m p o r t a n t  t h a t  t h e  
e lect rodes  are comple t e ly  i m m e r s e d  in so lu t i on  a t  all  
t imes  du r ing  the  filling process.  Cooling to a b o u t  4°C 
will usua l ly  e l imina te  a sma l l  a i r  space  wh ich  m a y  re-  
m a i n  occas ional ly  in  a n  e lec t rode .  
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S. E. KXRK a n d  G. FALK 

Department o/ Pharmacology, University o/ Washing- 
ton, School o/ Medicine, Seattle (Washington), July II, 
1957. 

Rdsumd 

Nous d~cr ivons  un  appa re i l  facile A c o n s t r u i r e  p o u r  
~t irer  des micro~lectrodes  capi l la i res  e t  une  m a n i ~ r e  
s imple de rempl i r  ceux-ci  sous press ion r~dui te .  

P R O  L A B O R A T O R I O  

Diagram of micropipette puller. 
.4 Tong like holder, B Alligator clamp, C Capillary tubing, D Rubber 

band, E Microburner, F Pulley, G Vertical rod, H Movable stop 

A ve r t i c a l  r od  (G) is f ixed to  t he  m o v a b l e  a r m  of t he  
t ongs  t h r o u g h  a 90 ° ang le  a n d  r ides in the  angle  of the  
h o r i z o n t a l l y  o r i e n t e d  rod  ho ld ing  t h e  mic roburne r .  The  
ver t i ca l  rod  f u n c t i o n s  as  a s t op  for  pos i t ion ing  the  micro-  
b u r n e r  a n d  also p u s h e s  t h e  m i c r o b u r n e r  aside in t he  
f inal  s t age  of pul l ing .  I n  o rde r  to  a l ign  the  f lame consi-  
s t e n t l y  w i t h  r e spec t  to  t h e  cap i l l a ry  t ub ing ,  a r u b b e r  
b a n d  (D) m a y  be  a t t a c h e d  b e t w e e n  the  ho r i zon ta l  rod 
and  a c l a m p  on  t h e  s t a n d .  A m o v a b l e  s top  (H) on  the  
s t a t i o n a r y  a r m  of t h e  t o n g s  is a c o n v e n i e n t  aid in the  
in i t ia l  a l i g n m e n t  of f l ame  a n d  cap i l l a ry  t ub ing .  

The  size of t h e  f l ame  a n d  i ts  d i s t ance  f rom the  t u b i n g  
seem to  be  t h e  on ly  c r i t i ca l  var iab les .  In  general ,  a small  
b lue  cone  f l ame  gives  t h e  m o s t  s a t i s f ac to ry  results .  
E l ec t rodes  of less t h a n  0.5/* can  be  f ab r i ca t ed  rou t ine ly .  

T h e  f i l l ing of c a p i l l a r y  m i c r o p i p e t t e s  u n d e r  r educed  
pressure  h a s  b e e n  in use  for  some t i m e  s . I t  appea r s  
w o r t h w h i l e  to  desc r ibe  in  de t a i l  a s imple  fill ing t e c h n i q u e  
which  does  no t  seem to  be  wide ly  known.  The  capi l lar ies  
in a p la s t i c  r a c k  a re  he ld  ve r t i ca l l y  w i th  t ips  down  a n d  
s h a n k  ends  cove red  b y  f i l te red  3 M KC1. The  t op  of the  

A P e r s p e x *  M o i s t  C h a m b e r  for  

M i c r o m a n i p u l a t i o n  

A modif ica t ion  of the  mois t  c h a m b e r  desc r ibed  b y  
FOWELL 1, for the  isolat ion of yeas t  a scosporcs  a n d  
v e g e t a t i v e  cells has  been  c o n s t r u c t e d  f rom perspex .  In -  
co rpo ra t ed  in the  des ign  is a n  eas i ly  r e m o v a b l e  lower  
floor of glass. Th i s  fac i l i ta tes  in i t ia l  i n o c u l a t i o n ,  f ina l  
i sola t ion an d  a n y  i n t e r m e d i a t e  m a c r o m a n i p u l a t i o n  t h a t  
m a y  be  required,  w i t h o u t  t h e  r e m o v a l  of t h e  c h a m b e r  
roof, on the  unders ide  of which  the  m i c r o m a n i p u l a t i o n  
has  been  carr ied out .  

[15. I. 1958] Kurze Mitteilungen - Brief Reports 37 

Fig. 1. 

T h e  U shaped  f rame (F) is m a d e  f rom t/4 in. s q u a r e  
sect ion perspex  a n d  is m o u n t e d  on the  base  (B) m a d e  
t rom 1/8 in. shee t  mater ia l .  The  po r t i on  of the  base  ly ing  

3 R. D. KEYNES and H. MARTINS-FERREIRA, J. Physiol. 119, 315 * = l)lexiglas. 
(1953). z 1¢.. R. IZOWEX.L, J. appl. Bact. I,L 149 (It~55). 


