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a n d  i leum, a n d  s t u r d y  e n o u g h  to be used successful ly  b y  
med ica l  s t u d e n t s  in  60 c lass room expe r i m en t s .  

Construction. (1) I n k  de l ive ry  t u b e :  T he  s h a f t  of a 20- 
gauge  needle  f rom w h i c h  t h e  boss  ha s  been  r e m o v e d  b u t  
w i t h  t he  s t y l e t  irt p lace  is i n se r t ed  i n to  a l e n g t h  of closely 
f i t t i ng  p o l y t h e n e  t u b i n g .  T h e  p o l y t h e n e  is h e a t e d  gen t ly  
a n d  d r a w n  ou t  so as to  m a k e  a t i g h t  f i t  ove r  t he  s tyle t .  
The  s t y l e t  is r emoved ,  a n d  needle  a n d  p o l y t h e n e  t u b i n g  
are  b e n t  w i t h  t he  f ingers  ove r  t he  na i l  of t he  t h u m b  to a 
r i g h t  ang le  7 m m  f rom t h e  b l u n t  end  of t he  needle :  t he  
p o l y t h e n e  t u b e  is cu t  0.5 m m  b e y o n d  t h e  ends  of t he  
needle.  

(2) I n k  rese rvo i r :  Th i s  is m a d e  f rom p o l y t h e n e  t u b i n g  
3 -4  m m  i n t e r n a l  d i ame te r ,  b y  h e a t i n g  t h i s  ove r  a micro-  
f lame a n d  c u t t i n g  i t  off a t  t h e  a p p r o p r i a t e  l eng th .  

The  ink  de l ive ry  t u b e  is g lued  to  t he  side of t he  reser-  
vo i r  a n d  lef t  to  d r y  for  24 h. F ina l ly  a l e n g t h  of a l u m i n u m  
wire  or  t h i n  t u b i n g  is f ixed to t he  reservoir ,  e.g. b y  inser t -  
ing t he  t o o t h e d  end  of t h e  a l u m i n u m  in to  the  g e n t l y  
w a r m e d  wal l  of t h e  reservoir .  

Our  i n k w r i t e r s  h a d  a w e i g h t  of 90-110 m g  a n d  a capa -  
'city of 0.05 ml,  w h i c h  is e n o u g h  to  record  e.g. u t e r i ne  con-  
t r a c t i o n s  for a few hours .  I t  is e s sen t i a l  to  use a f reely 
f lowing ink,  such  as t h e  ink  supp l i ed  for  e lectr ic  recorders .  

Use of th i s  wr i t e r  in class e x p e r i m e n t s  p r o v i d e d  two 
a d v a n t a g e s  over  s m o k e d  p a p e r  wr i te rs .  T h e  work  was  
less messy,  and  the  s t u d e n t s  cou ld  r e m o v e  t h e i r  r ecord ing  
i m m e d i a t e l y  a f t e r  t he i r  e x p e r i m e n t  to  t a k e  t h e m  to  a 
d iscuss ion  of the  resu l t s  in t he  l ec tu re  room.  Espec ia l ly  
t he  l a t t e r  p o i n t  was found  m a r k e d l y  to  s t i m u l a t e  t h e i r  
i n t e r e s t  in  t h e i r  work.  
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The finished inkwriter. The bent ink 
delivery tube consisting of a 20-gauge 
hypodermic needle encased in poly- 
thene, is glued to the wall of the poly- 

thene ink reservoir. 

Zusammen/assung. U n t e r  V e r w e n d u n g  eines  P o l y t h g n -  
s ch l auches  wurde  ein T i n t e n s c h r e i b e r  (Gewich t  90-110  
mg) zur  R e g i s t r i e r u n g  v o n  K o n t r a k t i o n e n  i so l ie r te r  Or-  
gane  kons t ru i e r t .  Dieser  Schre ibe r  liisst s ich m i t  Er fo lg  
im phys io log i schen  u n d  p h a r m a k o l o g i s c h e n  P r a t i k u m  
ve rwenden .  
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T h e  P r e p a r a t i o n  o f  H o l e y  F i l m s  

f o r  E l e c t r o n  M i c r o s c o p y  

T i n y  holes  in  p la s t i c  f i lms a re  useful  for check ing  t he  
a s t i g m a t i s m  of a n  e lec t ron  microscope  ~, whi le  la rger  holes 
are  useful  for s u p p o r t i n g  t h i n  sec t ions  2 a n d  n e g a t i v e l y  
s t a i n e d  p r e p a r a t i o n s  3. T h e r e  are severa l  m e t h o d s  for 
p r e p a r i n g  f i lms w i t h  holes  2,4,~, b u t  we h a v e  found  t h e m  to 
be  unre l i ab le  or  t ime  c o n s u m i n g  c o m p a r e d  to  t he  s imp le  
m e t h o d s  p r e s e n t e d  here .  

One o r d i n a r i l y  m a k e s  a u n i f o r m  F o r m v a r  f i lm b y  allow- 
ing  a so lu t ion  of F o r m v a r  in  e t h y l e n e  d ich lor ide  to  sp read  
on  a w a t e r  surface.  I f  t h e  so lu t ion  c o n t a i n s  w a t e r  drople ts ,  
t h e  f i lm will c o n t a i n  holes.  W a t e r  c an  be  i n t r o d u c e d  in to  
t h e  F o r m v a r  so lu t ion  in a n u m b e r  of ways :  

(1) One  m a y  sp read  a t i n y  d rop le t  of 1% F o r m v a r  in 
e t h y l e n e  d ich lo r ide  on  cold w a t e r  (4 to  10°C) a n d  im-  
m e d i a t e l y  condense  his  b r e a t h  on  t h e  f i lm before  t he  
e t h y l e n e  d ich lor ide  ha s  e v a p o r a t e d .  Th i s  p rocedure  is 
s imple r  a n d  qu icke r  t h a n  t h e  s o m e w h a t  ana logous  m e t h o d  
of SJ6STRAND l or HARRIS 6. However ,  such  a F o r m v a r  f i lm 
o f t e n  c o n t a i n s  b u b b l e s  in fields s u r r o u n d i n g  t he  zones of 
holes.  

(2) 4 -6  t i n y  d rop le t s  of 80% e t h y l  a lcohol  are a d d e d  
u n d e r  s h a k i n g  to  1 ml  of 1% F o r m v a r  so lu t ion  in e t h y l e n e  
dichlor ide .  W h e n  t he  r e s u l t i n g  b lu i sh  w a t e r  emu l s ion  is 
s p r e a d  on  a w a t e r  surface  i t  fo rms  a v e r y  t h i n  fragile  f i lm 
t h a t  is full of holes.  Such  fragile  f i lms  m a y  be  p icked  up  
b y  a l lowing  t h e m  to  se t t le  on to  200 or  400 m e s h  grids.  
T h e n  before  t h e  grids  h a v e  dried,  t h e y  a re  t o u c h e d  to  a 
second  w a t e r  sur face  c o n t a i n i n g  a t r ace  of a d e t e r g e n t  so 
t h a t  w h e n  t h e  gr ids  are  dry,  sur face  t en s i on  is less l ikely 
to  b r e a k  t h e  ho l ey  films. 

(3) F ina l ly ,  a w a t e r  emuls ion  can  be  m a d e  b y  a d d i n g  
0.001 ml  of d is t i l led  w a t e r  to  1 m l  of a 1% F o r m v a r  solu- 
t ion  in e t h y l e n e  dichlor ide .  T h e  m i x t u r e  is p laced  in a 

p las t i c  t u b e  which  is in se r t ed  in t he  water - f i l led  cup  of a 
R a y t h e o n  sonic v ib ra to r .  Af te r  30-60 sec sonic t r e a t m e n t  
a t  9000 cps, t he  d rop le t  of w a t e r  becomes  dispersed in the  
F o r m v a r  solut ion.  The  r e su l t i ng  mi lky  b lue  emuls ion,  
wh ich  is s t ab l e  for a b o u t  30 min,  is t h e n  mixed  w i th  1 
to  2 vol  of u n t r e a t e d  1% F o r m v a r  so lu t ion  in e thy l ene  
dichlor ide .  W h e n  one d rop  of th i s  m i x t u r e  is p laced  on a 
clean w a t e r  surface  i t  sp reads  to fo rm a F o r m v a r  n e t w o r k  
of ve ined  appea rance .  T h e  a rea  b e t w e e n  the  ve ins  con t a in s  
t i n y  holes  b u t  here  t he  f i lm is aga in  v e r y  fragile a n d  should  
be  p icked  u p  as p rev ious ly  descr ibed.  

Af te r  such  f i lms h a v e  been  c o a t e d  w i t h  c a r b o n  t h e y  
can be e x a m i n e d  in t he  e lec t ron  microscope (Figure  1). 
I t  is seen  t h a t  m a n y  holes  are  su i t ab l e  for co r rec t ing  
a s t i g m a t i s m .  T h e  n u m b e r  of holes  pe r  un i t  a rea  can  be  
r educed  b y  dec reas ing  t he  p r o p o r t i o n  of w a t e r  emuls ion  
to  F o r m v a r  solut ion.  Such  m i x t u r e s  also sp read  more  
u n i f o r m l y  on  t he  w a t e r  surface.  

VCe also use a n o t h e r  p r inc ip le  for o b t a i n i n g  holes  of 
d i f fe ren t  sizes (Figure  2) b y  expos ing  t he  d r y  F o r m v a r  
f i lm to  d rop le t s  of i ts  so lven t :  200 or 400 mesh  grids  are 
covered  w i t h  a t h i n  F o r m v a r  film. Af ter  d r y i n g  in air ,  
t h e y  are  exposed  to the  v e r y  fine s p r a y  of e t h y l e n e  di- 
ch lor ide  p roduced  b y  a V a p o n e p h r i n  nebu l i ze r  (Vapo-  
n e p h r i n  Company ,  Divis ion  of T h a y e r  Labs . ,  Inc . ,  666 
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Fig. 1. Holey fihn prepared with water emulsion ( × 40000). Fig. ~. Holey film. For preparation see text (x.10000). 

F i f t h  Avenue ,  New York  19). W e  h a v e  found  i t  conve-  
n i e n t  to  ho ld  t he  gr id  1 cm f rom the  m o u t h  of t he  nebu l i ze r  
a n d  s p r a y  t h r ee  or four  t imes  a t  10 sec in te rva l s .  Too m u c h  
s p r a y  causes  t h e  f i lm to  b r e a k  down~. 

Zusammen/assung. Vier  ve r sch i edene  M e t h o d e n  zur 
G e w i n n u n g  y o n  Lochfo l ien  fiir e l e k t r o n e n m i k r o s k o p i s c h e  
13elange werden  beschr ieben .  D a m i t  lassen s ich u n t e r  
a n d e r e m  le icht  A n z a h l  de r  L6cher  pro  F1/ icheneinhei t  u n d  
L o c h d u r c h m e s s e r  va r i i e ren ,  so dass  eine we i t gehende  An-  

p a s s u n g  de r  F i lmqua l i t / i t  an  die sons t igen  Versuchs -  
b e d i n g u n g e n  e rm6g l i ch t  wird. 
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Preparation of Tritiated Vincaleukoblastine* by 
the Wilzbach Technique 

The  a lka lo id  v i n c a l e u k o b l a s t i n e  (VLB) has  c r ea t ed  con-  
s iderable  i n t e r e s t  as a c h e m o t h e r a p e u t i c  a g e n t  in exper i -  
m e n t a l  neoplas ias  ~. I t  was  fe l t  t h a t  t h e  s tud ies  on  t h e  
m e c h a n i s m  of ac t ion  of these  new  agen t s  wou ld  be  g r ea t l y  
a ided  if r ad io l abe led  a lka lo id  were ava i lab le .  Since d i rec t  
syn thes i s  of specif ical ly  labe led  V L B  is n o t  poss ible  a t  
t h i s  t ime,  t h e  use of t he  W i l z b a c h  gas exposure  m e t h o d  3 5 
for t r i t i u m  labe l ing  was explored.  

Experimental and Results. Crys ta l l ine  V L B : S O  4 (950 
mg) and  a m o r p h o u s  V L B  base  (650 mg) were  each  ex- 
posed to  15 c of t r i t i u m  gas (660 m m  Hg) for  a pe r iod  of 
14 days  a t  27 ° b y  New E n g l a n d  Nuc l ea r  Inc .  E x c h a n g e -  
able t r i t i u m  was r e m o v e d  b y  equ i l i b r a t i on  w i t h  m e t h a n o l .  
The  sul fa te  sa l t  was pur i f ied  b y  rec rys ta l l i z ing  six t i m e s  
f rom m e t h a n o l - e t h a n o l  m ix tu re s .  I n so lub l e  m a t e r i a l s  
were r e m o v e d  b y  f i l t r a t i on  of t h e  h o t  solut ions .  T h e  
t r i t i a t e d  V L B  base  was c o n v e r t e d  to  t he  su l fa te  sa l t  a n d  
i t  too  was pur i f ied  b y  c rys ta l l i z ing  six t i m e s  f rom m e t h -  
ano l -e thanol .  The  progress  of t h e  pu r i f i ca t i on  was  fol- 
lowed b y  d e t e r m i n i n g  t h e  specific a c t i v i t y  a f t e r  each  
c rys ta l l i za t ion  (Table).  

The  progress  of the  pu r i f i ca t ion  was also fol lowed b y  
t h i n  l ayer  c h r o m a t o g r a p h y  on  sil ica gel. A smal l  a m o u n t  
of t he  h o t  V L B  sul fa te  was a d d e d  to  a m i x t u r e  of equa l  
p a r t s  of cold V L B  su l fa te  a n d  cold d i h y d r o - V L B  su l fa t e  
a n d  a b o u t  25 pg of t he  m a t e r i a l  was  app l ied  to  t h e  p la te .  
A d rop  of e t h e r  s a t u r a t e d  w i t h  a m m o n i a  was t h e n  app l ied  
to  t h e  spo t  to  l ibera te  t he  free bases.  Af te r  dry ing ,  t h e  

c h r o m a t o g r a m  was deve loped  w i t h  m e t h a n o l .  T h e  V L B  
a n d  d i h y d r o - V L B  spots  were t h e n  loca ted  b y  p l ac ing  t h e  
p la t e  in  a c h a m b e r  c o n t a i n i n g  iodine  vapor .  T h e  d i s t r i bu -  
t i o n  of r a d i o a c t i v i t y  on  t h e  p la t e  was  d e t e r m i n e d  b y  
sc rap ing  1 cm l en g t h s  of silica gel in to  c o u n t i n g  vials .  
Care  was t a k e n  to  m a k e  a c lean s e p a r a t i o n  b e t w e e n  t h e  
V L B  spot  a n d  t h e  d i h y d r o - V L B  spot .  Af te r  a d d i n g  5 ml  of 
sc in t i l l a to r  so lu t ion  to  each  vial ,  t h e  r a d i o a c t i v i t y  was 

Specific activities of VLB-t following recrystallization 

Recrystallization VLB tritiated as VLB tritiated as 
Nmnber sulfate salt free base 

0 193 (950 mg) 1 '230 ~xc/mg (650 rag) 
1 29.6 143 
2 23.3 92.3 
:~ 20.0 78.7 
4 18.0 62.8 
5 17.5 6'2.8 
6 15.5 (3'20 rag) 61.4 (40 rag) 
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