
The proposed method has been used in toxicological experiments on animals to establish the maximum 
permiss ible  concentrations of the substances in air ,  as well as in a hygienic investigation of the atmosphere 
of work rooms. 
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USE OF I O N - E X C H A N G E  C H R O M A T O G R A P H Y  FOR 

Q U A L I T Y  C O N T R O L  OF S U L F O C A M P H O C A I N E  

A. I. G r i z o d u b  and  N. A. K a z a r i n o v  UDC 615.216.2.074:543.544.6 

Sulfocamphoeaine is a 10% aqueous solution of novocaine base and camphor sulfonate. It contains ions, 
namely cations of the protonated novocaine base and camphosulfonic acid auions. The following substances 
may also be present:  camphor, camphoric acid, p-aminobenzoic acid (PABA), aniline, and diethylaminoeth- 
anol. 

Camphor is an impurity and a possible product of the decomposition of camphosulfonic acid. We estab- 
lished the presence of camphor in camphosulfonic acid by means of gas- l iquid  chromatography. Camphoric 
acid is a product of the oxidation of camphor by atmospheric oxygen [1], which may be contained in ampuls. 
However, it is not likely for a s imilar  process to occur in the presence of such unstable substances as PABA, 
aniline, and diethylaminoethanol, being the decomposition products of novocaine [2 ]. The decomposition of 
other  benzoic acid and PABA es ters ,  part icularly Novocainamid, benzocaine, tetracaine hydrochloride, and 
bencaine, is s imilar  to that of novocaine. 

The decomposition of novocaine during storage was studied by means of thin-layer chromatography on 
Silufol UV-254 in a solvent system of heptane-dioxane (1:1). Here it was established that pharmaceutical-  
grade novocaine (powder) was nearly f ree  of decomposition products even after  4 -year  storage. Sulfocmnpho- 
eaine and a 0.5% aqueous solution of novocaine in ampuls show an increase in PABA content during storage. 
However, even after 2 years  the content of aniline remains negligible. A substantial amount of aniline is 
formed, in addition to PABA, when the ampuls are stored longer at high temperatures (80~ Noother absor-  
bents were observed in the UV region even after  24 days of storage. High temperature  leads to a yellowing of 
the solutions, with the intensity of the coloration evidently approaching a definite l imit related to the content 
of the oxygen in the ampul [3]. It is important to note that all of the decomposition products of novocaine are 
basic substances. Thus, with the passage of 10 ml of a 1% solution of novocaine, stored for 24 days a~ 80 ~ 
through a column with a cation exchanger (conditions for sulfocamphocaine are described below) and with 
recording of the spectrum, we obtained a reference  line which begins to ascend only at 210 nm. Under the 
same conditions, 2 ml of a 10% aqueous solution of sulfocamphocaine yields the spectrum of eamphosulfonic 
acid, despite the large coefficients of absorption of novocaine and its decomposition products. This permits 
the use of ion-exchange chromatography for the quantitative determination of camphosulfonic acid in sulfo- 
c amphoe aine. 
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TABLE i .  Optical P r o p e r t i e s  of 
Camphosulfonic  Acid, PABA, Aniline, 
and Novocaine in Wate r  

1% Compound kmax, ~;max E1 cm 
n m  

Camphosulfonic 
acid 

Novocaine 

PABA 

Aniline 

286,5 
22l 
292 
266 
284 
230 
280 

35,7 
8500 

17560 
15000 
14000 
8600 
1430 

1,44 
360* 
743* 

1094 
i021 
925 

153,8 

~In t e r m s  of novocaine base~ 

In p r e s e n t  VFS p rac t i ce ,  camphosulfonic  acid is de te rmined  by means  of a c i d - b a s e  t i t ra t ion according 
to the biological ly  inactive sul[o group.  E v e r - p r e s e n t  sulfate  ions and novocaine base  decomposi t ion products  
r e a d e r  this method nonobject ive.  It  is doubtful, for  this r eason ,  that camphosulfonic  acid can be de te rmined  
in the f o r m  of d in i t ropheaylhydrazones  [4] and oximes  [5] without p r e l i m i n a r y  separa t ion  of amines ,  ion- 
exchange ch roma t og raphy  ensures  re l iab le  separat io '~ of in te r fer ing  impur i t i es  and decomposi t ion products .  
F o r  quant i ta t ive de te rmina t ion  of camphosulfonie  acid sepa ra ted  in this m a n n e r ,  we p ropose  to use  in this 
c a s e  absorpt ion  spec t ropho tome t ry  based  on the fundamental  absorpt ion band (Table 1). Camphor ,  which is 
not  re ta ined  by the cation exchanger ,  does not in t e r fe re  with the de te rmina t ion  s ince its optical  p rope r t i e s  
and those of camphosulfonic  acid a re  p rac t i ca l l y  identical  and since the biologieat  act ivi ty of the la t te r  is 
condit ional upon the p r e s e n c e  of a camphor  skeleton in its molecule .  Camphor ic  acid is also not re ta ined by 
the cat ion exchanger ,  but abso rbs  in the f a r -UV region.  

In connection with the fact  that  the pr inc ipa l  product  of the decomposi t ion  of novocaine is PABA, for  the 
quant i ta t ive de te rmina t ion  of novocaine base  in sulfoeamphocaine we p ropose  ion-exchange ch romatography  
on anion exchangers  with subsequent  absorpt ion spec t ropho tomet ry  based  on the fundamental  absorpt ion band. 

It is not poss ib le  to d i f ferent ia te  novocaine and its decomposi t ion products  by means  of VFS n i t r i t o m -  
e t ry .  The p roposed  ex t rac t ion  spec t ropho tomet r i c  method e l iminates  this difficulty,  but does requ i re  m e a -  
s u r e m e n t  of optical  densi ty  in highly volat i le  organic  solvents [7]. Ion-exchange ch roma tog raphy  sepa ra t e s  
any quantity of PABA. With r ega rd  to aniline,  calculat ions show that even with a 10% convers ion  of novocaine 
into anil ine,  the e r r o r  introduced by aniline in the determinat ion of novocaine does not exceed 0.5%. 

EXPER IME NTAL 

The cat ion exchanger  is K U - 2 - 8  (H form)  p r e p a r e d  according to Section 2.1 of COST 10896-72 on "Ion 
Exchange r s . "  The anion exchanger  is A V - 1 7 - 8  (C1 form) soaked for  1 h in hydrochlor ic  acid and washed 
with wa te r ,  and alcohol and w a t e r  {until d i sappea rance  of alcohol odor).  

The height  of the ion-exchanger  l aye r  is 37 cm.  The ra te  of p a s s a g e  through the anion exchanger  is 
4 r id / r a in ,  and through the cation exchanger  2 m l / r a i n .  

Method of Quanti tat ive Determina t ion  of Camphosulfonic Acid in Sulfocamphocaine.  We passed  through 
a eolu{nn with cation exchanger  i .5  ml  of ampul injection solution of su l focamphocaine  Washed in wa t e r  in a 
2 5 - m l  graduated  f lask.  The optical  densi ty  of the r e su l t an t  solution was m e a s u r e d  at 287 nm. Wate r  passed  
through the cat ion exchanger  s e rved  as the control .  To cons t ruc t  a ca l ibra t ion  curve ,  1.6 g (exact weighted 
port ion)  of camphosulfonic  acid c rys t a l l i zed  f r o m  ch lo ro fo rm was dissolved in wa t e r  and brought  up to the 
2 5 - m i  m a r k  of a 25 -mi  graduated f lask.  Samples  of 0.4, 0.8, 1.2, 1.6, and 2.0 ml  of the resu l t an t  solution 
w e r e  taken and t rea ted  as desc r ibed  for  the compound. The r e su l t s  obtained were  analyzed by the l e a s t -  
s q u a r e s  method.  

M e ~ o d  of Quanti tat ive Dete rmina t ion  of Novocaine Base in Sulfocamphocaine.  A 10% ampul solution of 
su l focamphoca ine  was diluted with 100 pa r t s  wate r .  We pa s sed  1.5 ml of the resu l t an t  solution through a 
co lumn with anion exchanger ,  washed  it with 25 ml  wa te r  in a l 0 0 - m l  graduated  f lask ,  and fil led the f lask  to 
capac i ty  with wa te r .  The optical  densi ty  of the r e su l t an t  solution was m e a s u r e d  at 292 nm. The control  was 
25 ml  of w a t e r  p a s s e d  through the anion exchanger  and placed in a 100-ml  graduated f lask  which was then 
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TABLE 2. Resu l t s  of Analys i s  of a 
Product ion  Ser ies  of Sulfocamphocaine,  go 

No. of 
series 

10 773 
20 773 
30 773 
20 974 
30 974 

Camphosulfonic 
acid 

�9 ~y  m e  
by VFS ]prop o~d 

rfl@ttIO(l 

5,00 4,87 
5,13 4.86 
5,11 4,92 
5,19 5,t8 
5,12 5,03 

i Novocaine base 

absotptior~ by the 
spectrom-I~roDosexi 

etry ~tnethod 
4,84 4,78 
4,86 4,79 
4,97 4.90 
5,08 5,06 
4,97 4.95 

f i l led to capac i ty  with addit ional wa te r .  To  cons t ruc t  a ca l ib ra t ion  curve ,  0.1 g (exact weighted portion) of 
novocaine c ry s t a l l i z ed  f r o m  alcohol was placed in a 25 -ml  graduated  f lask  which was then f i l led to capaci ty  
with wate r .  Samples  of 1, 2, 3, 4, and 5 m l  of the resul t ing  solution were  t r a n s f e r r e d  to s epa ra t e  25 -ml  m e a -  
sur ing f l a sks  and made up to the m a r k s  with water .  F r o m  each of the solutions so obtained a 1 . 5 -ml  sample  
was t r e a t ed  as  desc r ibed  f o r  the compound.  The concent ra t ion  of novocaine is e x p r e s s e d  in t e r m s  of novo-  
caine base  (the concent ra t ion  of novocaine mult ipl ied by the coeff icient  0.8665), and the data obtained a re  ana -  
lyzed by the l e a s t - s q u a r e s  method.  

To d e t e r m i n e  the s e r v i c e  l ife of the ca t ion-exchange  column,  1.5 ml  of a 5.5% solution of novocaine was 
p a s s e d  through it under  conditions desc r ibed  for  wla lys is  of  camphosulfonic  acid in camphosulfocaine .  M e a -  
s u r e m e n t  of  the opt ical  dens i t ies  of  the r e su l t an t  solutions showed zero  absorpt ion a f t e r  33 tes ts .  This  is i ts  
s e r v i c e  life. The s e r v i c e  l ife of the anion-exchange  column was not de te rmined  s ince  calcula t ions  show that 

i t  exceeds  1000 tes t s .  

Analys is  of  the a r t i f i c ia l  s e r i e s  of su l focamphocaine  by the p roposed  method gave  a 2.54 reproducibi l i ty  
fo r  camphosulfonic  acid and 1.9% reproducib i l i ty  ( three t es t s ,  P = 0.95) for  novocaine (in a 1:1 mix tu re  with 

PABA). 

Analysis  of a product ion s e r i e s  of  su l focamphoeaine  is shown in Table  2~ 
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