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INTRODUCTION

Various drugs are presently available for
local ocular surface anaesthesia. However,

none of these are free from side effects, or
really the ideal local anaesthetic. An ideal
anaesthetic should include the ability to be
used  both  for  topica l  & in f i l t ra t ion
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trachoma and other  corneal  diseases,  dry
eyes ,  g laucoma,  thyroid ophthalmopathy;
and use  o f  loca l  medicat ions  (espec ia l ly
t imolo l  maleate ) .  A comple te  ocular
assessment  including intraocular  pressure
measurements, fundus examination and slit
lamp b iomicroscopy was  done.  Wri t ten
informed consents  were  taken f rom a l l
the  sub jec t s ,  and Ins t i tu t ional  Ethics
Commit tee ’ s  approval  was  obta ined.
Centbucr id ine  hydrochlor ide  powder
(Unichem Labs., Mumbai) was dissolved in
normal  sa l ine  and was  prepared  in
concentrations of 0.5% and 1% (10). These,
and s imi lar  co lour less  4% l ignocaine
hydrochloride (available as Xylocaine® from
Astra  IDL,  Bangalore  in  d is t i l l ed  water )
were  d i spensed  in  ident ica l  looking
colour less  v ia l s  to  be  used  in  a  coded
manner as a surface anaesthetic agent. The
code was kept sealed with one of us (NRB).
In one eye of each volunteer in a group,
one drop of the coded drug was instilled in
a double masked manner, followed by one
more drop of  the same drug in the same
eye after 3 minutes. The contralateral eye
with no drops served as an unanaesthetized
control.

Tes t ing  fo r  cornea l  sur face  anaes thes iaTes t ing  fo r  cornea l  sur face  anaes thes iaTes t ing  fo r  cornea l  sur face  anaes thes iaTes t ing  fo r  cornea l  sur face  anaes thes iaTes t ing  fo r  cornea l  sur face  anaes thes ia :::::  The
corneal tactile sensations in the study eye
were  checked wi th  a  f ine  cot ton  wisp
brought  in  f rom the la teral  s ide  and not
touching the eye lashes so as to avoid the
unwanted corneal blink reflex (9). Starting
one  minute  a f te r  the  2nd ins t i l la t ion  of
the  coded drug,  the  tac t i le  sensat ion
was  checked over  the  cent ra l  3  mm of
cornea to note the earliest onset of corneal
anaesthesia. After each 5 minute interval,
the tactile sensation was tested at three pre-
determined sites: central 3 mm of cornea,

anaesthesia, adequate duration of action and
freedom from side effect. However, none of
the present ly avai lable  anaesthet ic  agents
have these. Hence, there is a constant need
and search for  sui tably ef fect ive yet  safe
newer local  anaesthetic  agents  which can
be  used  both  topica l ly  as  wel l  as  in  an
injectable form. Centbucridine, a polymethyl
quinocompound, is a newer local anaesthetic
of the amide group, f irst  synthesized and
developed indigenously by the Central Drug
Research  Ins t i tu te  (CDRI)  a t  Lucknow,
India (1). Various experimental and clinical
t r ia l s  car r ied  out  wi th  th i s  compound
demonst ra ted  i t s  e f f i cacy  as  a  sur face
anaesthetic (2, 3). It has been shown to have
a  wide  marg in  o f  sa fe ty  based  on
pharmacological (4), and chronic toxicity (5),
te ra togenic i ty  (6 ) ,  neurotoxic i ty  (7 )
genotoxicity (8) and clinical pharmacology
studies (3).

Our previous experience with a s ingle
drop study (9), prompted us to continue with
th is  mul t ip le  drop ins t i l la t ion  s tudy,  to
enable  us  to  unders tand more  about  the
potent ia l  use  of  centbucr idine  as  a  local
anaesthetic in clinical practice.

METHODS

Ninety -n ine  hea l thy  volunteers  were
enrol led,  33 in  each group,  divided in  a
computer  genera ted  randomized manner
(Table I). A brief medical history was noted
to rule out local and systemic factors which
could  a f fec t  cornea l  sensat ions ,  sub jec t
response or the Bell's phenomenon, such as
diabetes ,  l eprosy ,  neuro logica l  and
endocr ina l  d i sorders ;  use  o f  drugs  l ike
sedatives, tranquillizers and alcohol; contact
lens  wear ing ,  prev ious  v i ra l  kera t i t i s ,



468 Ghose  et  al Indian J Physiol Pharmacol 2004; 48(4)

temporal peripheral cornea 1 mm inside the
l imbus ,  and tempora l  conjunct iva  3  mm
outs ide  the  l imbus .  As  be fore  (9 ) ,  the
object ive  and subject ive  responses  of  the
cornea and conjunctiva were graded based
on the degree of induced blink and Bell’s
phenomenon as noted by us, as well as the
subjective feeling reported by the patients.
Be l l ’ s  phenomenon i s  the  phys io log ica l
response  o f  eye l id  c losure  be ing
concomitantly associated with reflex up and
out movement of the eyeballs.

Tes t ing  fo r  ocu la r  sur face  ana lges iaTes t ing  fo r  ocu la r  sur face  ana lges iaTes t ing  fo r  ocu la r  sur face  ana lges iaTes t ing  fo r  ocu la r  sur face  ana lges iaTes t ing  fo r  ocu la r  sur face  ana lges ia :::::  In  the
study eye, the temporal conjunctiva 5 mm
from limbus was clasped with a non-toothed
forceps at 5 minute intervals to obtain the
ocular surface analgesic action, similar to
earlier reports by us (9) and by Linn and
Vey (11) .  The  responses  obta ined  were
graded f rom the  sub jec t ive  responses  o f
painful to slight discomfort, to no pain or
d iscomfor t .  Observat ions  were  recorded
according to code of the drug, and entered
into Excel software for statistical analysis.
One-way analysis of variance (ANOVA) was
applied to detect the statistically significant
differences between the mean values (9). In

case  o f  s igni f icant  d i f fe rence  shown by
ANOVA, pos t -analys i s  var iance  ( i . e . ,
multiple range test)  was applied to detect
the  s ta t i s t i ca l ly  s igni f icant  d i f fe rences
between various pairs of group means (12).
The analysis  was done using STATA 6.0
intercooled version package. After this, vials
were decoded and results interpreted.

RESULTS

The total  peak duration of anaesthetic
effect (Table I) was found to be significantly
highes t  wi th  centbucr id ine  hydrochlor ide
1% in  sa l ine,  fo l lowed by 4% l ignocaine
hydrochlor ide  in  water  and 0 .5%
centbucr id ine  hydrochlor ide  in  sa l ine
respect ive ly  (Table  I ) .  S imi lar ly ,  to ta l
duration of anaesthetic effect was found to
be highest with centbucridine 1%, far more
than the duration of  that  with l ignocaine
4% (P<0.05)  and centbucr id ine  0 .5%
(P<0.001). Analgesic effects (both peak and
tota l  durat ions)  were  a l so  found to  be
highes t  wi th  centbucr id ine  1% fo l lowed
by l ignocaine 4% and centbucridine 0.5%
(Table I) ,  though not  as  s ignif icant ly so.
A mild burning sensation was experienced

TABLE I : Ocular surface anaesthetic efficacies of multiple drops of 1.0 and 0.5%
centbucridine hydrochloride and lignocaine hydrochloride 4% (N=99 eyes).

Anaesthesia Analgesia
Name of drugs

Total peak Total duration Total peak Total duration
duration (min) (min) duration (min) (min)

Drug A (1% Centbucridine n=33 eyes) 37.43±10.39a 58.43±11.0a 15.29±8.99 29.29±8.50
Drug B (0.5% Centbucridine n=33 eyes) 14.85±9.48b 32.29±8.69b 8.79±8.75 22.12±10.46
Drug C (4% Lignocaine n=33 eyes) 19.03±5.23c 35.16±4.18c 12.10±6.55c 28.26±5.14

A vs B aP<0.001 aP<0.001 NS NS
A vs C cP<0.001 cP<0.001 NS NS
B vs C bP<0.01 NS bP<0.05 NS

All results are Mean±SD.
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for  a  maximum of  two minutes  wi th  a l l
the  three  drugs .  Centbucr id ine  in  sa l ine
was  be t te r  to lera ted  than in  water  (10) .
No other  s ide  e f fec t s  were  encountered
during the study period in any of the three
groups.

DISCUSSION

Lignocaine (an amide) has been the time-
honoured local anaesthetic since the 1940s,
both for topical and infiltration anaesthesia.
Centbucridine hydrochloride (also an amide)
was synthesized only in 1975 (1)  and i ts
ef f icacy reported occasional ly  s ince then.
Though various studies have proved it  to
be  an  e f fec t ive  loca l  anaes thet ic  agent
(9 ,  13 -15) ,  no  fur ther  approaches  had
been made in a practical manner so that it
could  be  more  wide ly  used  as  a  topica l
anaesthetic, at least not in ophthalmology.
A discouraging  repor t  (16)  in  1977 wi th
in jec tab le  2% l ignocaine  as  compared to
0.25% centbucridine in a relatively obscure
local publication did not help to generate
wider  in teres t  in  th i s  newer  compound,
except maybe to help us try the higher 0.5%
concentra t ion  for  in jec tab le ,  and 1% for
topical anaesthesia. Our initial experiences
with single drop instillation of centbucridine
(9) ,  prompted us  to evaluate  i ts  mult iple
drop effect in this current study.

The ear l ier  s ingle  drop s tudy (9)  had
shown that centbucridine hydrochloride can
be used successfully as a topical anaesthetic
drug. Our subsequent study (10) of pH and
osmolarity with Centbucridine proved that
by altering its vehicle from distilled water
to saline, the efficacy of the drug could be
significantly improved, and also side effects

like burning sensation could be minimized
(10).

In our current multiple drop study, we
found that centbucridine hydrochloride in
sa l ine  in  1% concentra t ion  gave  the
maximum analgesic and anaesthetic effects,
though the duration of analgesia was lesser
than that  o f  the  anaes thes ia .  The  to ta l
durat ion  of  anaes thes ia  obta ined wi th
centbucr id ine  hydrochlor ide  1% ( i .e . ,
58.43±11.0 min) may be considered as an
opt imal  per iod  for  any  loca l  anaes thet ic
procedure  in  optha lmology.  Most  o f  the
rout ine  surger ies ,  even  in t raocular  ( l ike
phacoemuls i f i ca t ion) ,  can  be  per formed
during this time period by most ophthalmic
surgeons.

The encouraging results  of  our earl ier
s ing le  drop s tudy (9 )  coupled  wi th  the
current  exper ience  o f  th i s  present  s tudy
have  encouraged us  for  fur ther  c l in ica l
evaluations of centbucridine, including an
extensive cl inical  tr ial  on dif ferent minor
ophthalmic  procedures  requi r ing  e i ther
topical  centbucridine alone or along with
in jec tab le  centbucr id ine  anaes thes ia  a l so
wherever  necessary.
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