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REZEK, M. AND V. HAVLICEK. Cannula for intracerebral administration of experimental substances. PHARMAC. 
BIOCHEM. BEHAV. 3(6) 1125-1128, 1975. - Two reliable intracerebral cannulas, with a protective cap and a locking 
arrangement of the extension tube can be made from inexpensive regular and dental disposable needles and syringes. The 
preparation and use of these alternative cannula systems which enable the prolonged intracerebral infusion of experimental 
substances in unrestrained, freely moving animals is described. 

lntracerebral cannula Prolonged infusions Unrestrained animals 

A convenient  and dependable system for intracerebral  
cannulat ion is a prerequisi te for the successful repeated 
administrat ion o f  exper imenta l  substances in to  various 
parts of  the central  nervous system [2] .  Since intracerebral  
infusions are generally per formed at very slow rates, it is 
necessary for the cannula system to have a convenient  
locking arrangement  which holds the end of  the extension 
tube securely in the cannula guide for the durat ion of  
infusions. This aspect is of  special impor tance  when 
prolonged,  intracerebral  infusions are per formed in unre- 
strained, freely moving animals. 

The present report  describes the preparat ion and use of  
two types of  chronic intracerebral  cannulas which have 
been shown to be suitable for such exper iments .  Both types 
of  cannula systems consist of  three basic componen t s  which 
include a cannula guide with exter ior ized well, an inner  
cannula and a terminal assembly of  the extension tube 
which locks in to  the well of  the cannula guide during the 
infllsions, and a removable  cap with fixed cleaning wire to 
protect  the cannula guide between infusions. The prepara- 
tion o f  both cannulas is simple and economica l  as all parts 
can be obtained from regular or dental  disposable needles 
and syringes. 

DESIGN AND CONSTRUCTION 

Cannula System A 

The parts necessary for the const ruct ion  o f  this cannula 
system are one 25 ga disposable needle (Monoject  or Yale), 
two 30 ga dental  disposable needles (Monoject  - 401 metal  
hub),  one 18 ga disposable needle (Monoject  or Yale), and 
two 5 ml disposable syringes. The first c o m p o n e n t  of  this 

system, a cannula guide, is made from a 23 ga disposable 
needle whose plastic well is modif ied  to reduce the height  
of  the exter ior ized part of  the cannula above the surface o f  
the skull. To do this, the well is first cut  approximate ly  at 
the middle as indicated by the do t ted  line in Fig. la ,  b. The 
plastic of  the lower  cut  part b which fixes the needle is then 
slightly reduced in length and diameter  by filing unti l  it fits 
t ightly into the upper  cut  part a. The mechanical  
connect ion  between parts a and b is s t rengthened by 
applying epoxy  between connect ing  surfaces. For  this, part 
b is temporar i ly  loosened and epoxy  is applied from the  
bo t tom of  part a. An a t t empt  should be made to keep the 
upper  inner  wall o f  part a smooth  and clean. Part b is then 
rota ted to assure its concentr ic  posit ion within part a and 
proper  adhesion of  the epoxy.  

The removable  cap with its fixed cleaning wire is made 
from the lower  threaded section of  a 5 ml (or 10 ml) plastic 
disposable syringe. This part is prepared by making two 
cuts just  below and above the Luer-lok section as indicated 
by Fig. le.  The fixed cleaning wire, made from a 30 ga 
dental  needle (1 d), is then inserted through middle opening 
of  part le.  The tight mechanical  contac t  is achieved by 
filing and reducing the diameter  o f  the lower solid part o f  
the hub of  the needle and is s t rengthened by the applica- 
t ion of  epoxy.  The locking arrangement  of  the removable 
cap utilizes the principle of  a Luer-lok connect ion between 
the needle and syringe. The comple ted  cap is shown 
inserted into the cannula guide (Fig. 1 f). 

The locking arrangement  for the terminal  part of  the 
extens ion tube is also based on the Luer-lok principle. The 
preparat ion of  the terminal  assembly begins with the 
separat ion of  the lower threaded Luer-lok section from the 
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FIG. 1. Parts and assembled components of cannula system A. 

plastic disposable  syringe. This  is accompl i shed  by two  cuts  
ind ica ted  on Fig. lk .  Subsequen t ly  a 30 ga denta l  needle  
wi th  its well cut  away (Fig. l j)  and the  lower  solid par t  of  
the  needle  hub  reduced  in d iamete r  by gentle  filing, is 
inser ted  and f i t ted t ight ly  in to  the  middle  open ing  of  par t  
1 k. Appl ica t ion  of epoxy  at the  po in t  of  con tac t  makes  this  

c o n n e c t i o n  p e r m a n e n t .  To re inforce  the  e x t e n d e d  uppe r  
par t  of  the inner  cannula  just  above the  assembly,  one or 
two sect ions  of  23 ga and  18 ga tub ing  f rom a disposable  
needle  ( l h ,  i) can be inser ted  concen t r ica l ly  on 30 ga tub ing  
of  the  inne r  cannula  ( l m ) .  Before apply ing  epoxy ,  it is 
useful  to inser t  the  30 ga tub ing  of  the  ex tens ion  assembly 
( inner  cannula)  in to  the  cannula  guide (ou te r  c a n n u l a ) s o  
t ha t  ha rden ing  of  the  c o n n e c t i o n s  takes place while all par ts  
are in the p rope r  concent r ic  pos i t ion  (Fig. lm) .  Before 
imp lan t ing  the  cannula ,  the  te rmina l  inne r  cannu la  of the  
ex tens ion  tube  is inser ted  in to  the cannula  guide and 
p remeasu red  so tha t  its tip exceeds  the tip of  the ou te r  
guiding cannula  by  0.5 mm. While b o t h  parts  are still 
locked,  the  posi t ion of the  ex tens ion  tube  in relat ion to the 
top  of  part  la  of  the  imp lan t ed  cannu la  guide ( the end of 
the  last tu rn)  should  be marked  on parts  l k and l a to 
p reven t  the  possibi l i ty of  overscrewing the cap h o m e  on 
s u b s e q u e n t  inser t ions .  The cannula  guide and  the ex tens ion  
assembly are also kep t  in the locked  pos i t ion  for implan ta -  
t ion.  The whole assembly is held in the s te reo tax ic  
appara tus  by the  suppor t i ng  tubes  of the  te rminal  plug of  
the ex tens ion  tube  (1 h, i). 

Cannula System B 

The parts  necessary for the  cons t ruc t i on  of this cannula  
sys tem are three  30 ga disposable denta l  needles,  two 23 ga 
disposable needles,  and a conver t ib le  tip for a Cook-Waite 
denta l  aspi ra t ing syringe (Fig. 2k). 

The p rocedure  for cons t ruc t i on  of the  cannula  guide is 
basically similar to p repa ra t ion  of the  cannula  guide for the 
Type A cannula  sys tem with the excep t ion  tha t  part  2a is 
made f rom the well of  a 30 ga denta l  needle.  Part  2b is 
again made  f rom a 23 ga disposable needle  wi th  its plast ic 
ho lder  filed to size and fixed t ight ly  in par t  2a in the same 
way as descr ibed for the  preceeding cannula  system.  

The removable  cap is p repared  f rom a 30 ga denta l  
needle.  Its well is first f l a t t ened  in a vise f rom sides and 
then  filed a r o u n d  to the  shape ind ica ted  in Fig. 2d. The 
part  which  actual ly  holds  the  cap in the well of  the guiding 
cannula  is, however ,  made f rom the lower  par t  of  the well 
of a 23 ga disposable  needle  (Fig. 2e). It is then  inser ted  on 
the lower  nar row por t ion  of part  2d and sealed wi th  epoxy.  
A l though  this part  is no t  th readed ,  th read  can be easily 
p roduced  on this c o m p o n e n t  by gent ly  pressing and 
screwing the assembled cap in to  the  t h readed  well of the 
cannula  guide. Several repe t i t ions  of  this  p rocedure  will 
p roduce  a good th read  which  securely holds  the cap in 
place and prevents  the animal  f rom removing  it b e tween  
infusions.  The comple t ed  cap inser ted  in to  the  well of  the 
cannula  guide is shown in Fig. 2f. 

The ex tens ion  tube  assembly is made from a 30 ga 
denta l  needle  whose well is gent ly  cut  off  so tha t  only  the 
p r o t r u d i n g  30 ga tubing  and solid meta l  b lock fixing the 
needle  remain  in tact .  The o the r  par t  is the th readed ,  
stainless steel connec t ing  part  for the denta l  syringe and  the  
needle  (2k).  Its upper  par t  (above the dashed line) is cut or 
filed off  to make  the  assembly lighter. The remain ing  parts  
are the  same as those  used in the previous cannu la  sys tem:  
they  consis t  of pro tec t ive  tubes  cut  f rom 23 ga and /o r  18 
ga disposable  needles  and the  po lye thy l ene  ex tens ion  tube.  
To assemble these parts,  a 30 ga needle  is first inse r ted  
t h rough  the  cen te r  open ing  of  part  2k up to the solid meta l  
ho lder  t h r o u g h  which  it will no t  pass. Subsequen t ly ,  one or 
two suppor t i ng  pro tec t ive  tubes  are inser ted  concent r ica l ly  
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FIG. 2. Parts and assembled components of cannula system B. 

¢ 

on 1:he u p p e r  par t  of  the  30 ga needle  (2h,  i) and  sealed 
wi th  epoxy .  The po l ye t hy l ene  tub ing  is t hen  inser ted  on 
the  end  of  the  30 ga needle  to  close the  sys tem (2g). The 
p remeasur ing  of  the  t ip of  the ex tens ion  tube  wi th  respect  
to the  cannula  guide is pe r fo rmed  in the  same m a n n e r  as 
was descr ibed for  cannu la  sys tem A. The na tu re  o f  the  
c o n n e c t i o n  be tween  par ts  2a and  2k pract ica l ly  e l iminates  
the possibi l i ty  of  overscrewing the  cap h o m e  a l t hough  

FIG. 3. Cannula system A: (a) cannula guide and protective cap 
with fixed cleaning wire; (b) terminal plug of the extension tube. 
Cannula system B: (c) cannula guide and partially inserted protec- 
tive cap with fixed cleaning wire; (d) terminal arrangement of the 

extension tube. 

mark ing  the  pos i t ion  of  the  last tu rn  should  be made as is 
descr ibed in Cannula  Sys tem A. Fig. 21 shows the  com-  
ple ted  t e rmina l  assembly  of  the ex tens ion  tube locked in to  
the well o f  the  cannula  guide. 

In compar i son  (Fig. 3), cannu la  sys tem A is s impler  and  
cheaper  a l t hough  s o m e w h a t  less accurate  than  cannu la  
sys tem B and  thus  p robab ly  more sui table  for in t raven t r ic -  
ular  infusions• The  smaller  size and accuracy  of  cannula  
sys tem B (Fig. 3) makes  this  type  more  versatile and  
especially conven ien t  for  cerebral  tissue infusions .  A can- 
nula can easily be imp lan t ed  on the  head of  an animal  in 
add i t ion  to o t h e r  expe r imen t a l  c o m p o n e n t s  such as an 
e lec t rode  c o n n e c t o r  or a n o t h e r  cannula.  For  p ro longed  
infus ions ,  an ex tens ion  tube  wi th  a swivel loca ted  near  the  
in fus ion  p u m p  [1]  can be used along wi th  a sui table  
c o u n t e r w e i g h t  or fine spring a r r angemen t  to  p reven t  the  
an imal  f rom reaching  the  tubing.  In our  l abora to ry ,  rats are 
i m p l a n t e d  wi th  one or  two cannulas  a long with mult ie lec-  
t rode  a m p h e n o l  connec to r .  The animals  are s imul t aneous ly  
c o n n e c t e d  to an EEG recorder  and to the infus ion  p u m p  
which  can be t u r n e d  on by remote  con t ro l  f rom a separate  
obse rva t ion  room af ter  the  init ial  e x c i t e m e n t  caused by 
hand l ing  subsides.  The in fus ions  last up to 25 rain but  the  
animals  remain  c o n n e c t e d  to b o t h  EEG machine  and 
infus ion  p u m p  for a n o t h e r  2 hr  to avoid d i s tu rb ing  the  
animals  by hand l ing  dur ing the recording and observa t ion  
period.  
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RESULTS 

Our experience with both cannulas is quite satisfactory 
as animals do not  lose the protect ive cap between infusions 
or the terminal  plug of  the extension assembly during the 
infusion or subsequent recording period. The principle 
advantages of  the cannula systems described are the 
availability a~id low cost of  material as well as a reliability 
of  operat ion.  Al though their  preparat ion may appear to be 

somewhat  elaborate,  only a short practice allows a person 
to prepare larger quanti t ies of  these cannulas in a relatively 
short period of  time. After  adopt ion of  the assembly line 
approach,  two dozen of  these cannulas can be prepared in 2 
to 3 hr. The primary benefi t  of the cannula systems 
described is realized in exper iments  which require the 
prolonged infusions of  exper imenta l  substances in unre- 
strained, freely moving animals. 
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