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Fdypresfin (Fig. 1), which is a nonapepfide with a vasopressofic effect, is o~en 
present in odontolo~cM local anaesthetic formulations. 

In the pharmacopoeias [1,~, felypresfin is d~ermined by bioassa~ measuring 
the increase in blood pressure of rats. Fdypresfinqike nonapeptides have also been 
de~rmined by high-performance liquid chromatography (HPLC) with UV de~ction 
at 210-220 nm [3,~. A chromatograph~ method for the determination of oxytodne 
has also been described [5]. This method includes an on-line preconcentration and 
reve~ed-phase chromatography with post-cNumn defivatization and fluorescence 
detection. 

In a pharmaceuticM form~afion contNning about 0.5 gmol~ (0.5 ~g/ml) of 
~lypre~in and c a .  0.1 mol~ (30 mg/ml) of the local anaesthetic pfilocNne hydrochlo- 
fide (Fig. 2), felypressin has been d~ermined a~er removal of pfilocNne by extrac- 
tion, precolumn derivatizafion with fluorescamine and fluorescence de~ction a~er 
reve~ed-phase chromatography [~. As this method includes an extraction stop, pre- 
column defivatization and manuN injection, it is time consuming and not easily 
automated. 

From studies of the re~nfion beha~ou~ of felypressin and prilocNne on diffe~ 
ent reversed-phase ~ationary phases, an automated m~hod, including a column- 
swishing mchnique and post-column derivatization, has been developed. In this 
method, ~lypresfin is retNned on a sho~ column ~x~action column), while other 
irrelevant components &~., large amoun~ of prilocNn~ are duted. The final puri- 
fication of ~ p r e s ~ n  is performed on a second column (separation column). Fluo- 
rescence de~cfion a~er pos~column derivat~ation with fluorescamine Nves a de~c- 
tion limit of 0.6 ng (0.6 pmol). 

I I 
H-Cys- Phe- Phe- Gin- Asn- Cys-P~-  Lys-~y-NH2 

M ~ e c ~  w~ght: 1040 

Fig. I. Sequence of felyp~ssin. 
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~ NH-CO-~H-NH-CH2-CH~-CH3 • HCI 

CH 3 CH3 

M@ecular w~ght: 256.8 

Fig. 2. Structure of pfilocaine hydrochlofide. 

NOTES 

EXPERIMENTAL 

Apparatus 
The LC eq~pment  con~smd of an SP 8770 pump (Spec~>Phy~cs,  San Jose, 

U.S.A.) to ddNer  duent  I, an LDC/M~ton  Roy C o n ~ a m ~ r i c  III pump (Laboratory 
Data Con~ol ,  Ri~era  Beach, FL, U.S.A.) to ddNer  duent  II, both at a f low~a~  of 
1.0 ml/min, and an LDC/M~ton Roy 4711 pump (Laboratory Data  Con~ol)  to 
deliver the pos t -co~mn reagent, at a flow-ram of 0.25 mgmin. The samNes and 
standards were i~emed with a Spec~a-Phys~s SP 8780 XR autosamNer  and the vials 
were obtained Dora C h r o m a c d  (London, U.K.). 

The eluate was mixed with the reagent in a 5 m x 0.5 mm I.D. knitted Teflon 
tube [~ and detected with a RF-535 fluorescence detector (Shimadzu, Kyoto,  Japan) 
with an exaltation wavdength of 390 nm and an emission wavdength of 470 nm. A 
Shimadzu SPD-6A UV dem~or  set at 210 nm was used in resting the ~ffemnt  ~ation- 
ary phases and to monitor  the effluent Dora the ext ram~n column. 

An automamd swishing valve (Wate~ Assoc. Milford, MA, U.S.A.), con- 
trolled by a Spe~ra-Phy~cs SP 4270 inmgrator was used to perform the column- 
swi~Nng procedure. The f luom~ence was recorded with a Ndson  AnMyt~N (Cupe~ 
fino, CA, U.S.A.) Model 600 rdn~graf ion  data sy~em. UV absorbance was recorded 
on a Spe~ra-Phy~cs SP 4270 in~gra to> 

Stat~nao' phases 
The ~at ionary phases and columns msmd were a LiChrospher 60 RP-Sdem B 

(150 x 4.0 mm I.D.) ~ N n l e s > s ~ d  column with 5-~m pa~ides,  a Supe~pher  60 
RP-Se (50 x 4.0 mm I.D.) ca~fidge column with 4-~m particles, both Dora E. Merck 
(Darmstadt,  F.R.G.), a Supdco~l  LC-18 DB (150 x 4.6 mm I.D.) ~ N n ~ s > ~ e d  
column with 5-~m particles (Supdco, Bellefon~, PA, U.S.A.), a Nudeofi l  C~8 (125 
x 4.0 mm I.D.) ~NNes>s t ed  cMumn with 3-~m particles (Macherey, Nagel & Co., 
Dfiren, F.R.G.)  and a Zorbax-CN (150 x 4.6 mm I.D.) ~ N N e s > ~ e d  column with 
5-~m particles (DuPont, Wilm~gton,  DE, U.S.A.). The extraction column used in 
the method was a Superspher 60 RP-8 (25 x 4.0 mm I.D.) cartridge column with 
4-gin particles (E. Merck), 

Chemicab 
The eluents used were prepared Dom acetonRfi~ and phosph~e  buffers of 

~ f f e ~ n t  pH (ionic ~ m n g ~  0.05 or 0.1), all degassed w i ~  hdium mr  at least 10 min 
be~ re  use. 

AcmoNtf i~  was of c h m m m o ~ a p N c  pu f i~  grade and all o % ~  chem~aN were 
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STEPS IN THE CHROMATOGRAPHIC PROCEDURE 
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S ~  Time Huent No. ~ CNumn Dimenfions 
(rain) (~ng~ x I.D.) 

(ram) 

1 0 14 1 Supe~pher 60 RP-8 25 x 4 
2 14-23 1I Supe~pher 60 RP-8 25 x 4 

+ Supe~pher 60 RP-8e 50 x 4 
3 23-30 I Supe~pher 60 RP-8 25 x 4 

" 1 = removM of pfiloc~n~ 2 = chromatography of felypressin; 3 = re-equilibration of the 
extraction co~mn ~ee Fig. 3). 

~ I = ac~onRfi~hospham buffer (pH @0) (1~88); II = ac~o~tfi~ phospha~ buffer (pH 6.0) 
(20:80). 

of anMyticM-reagent grade and were obtained ~om E. Merck. 
Fluorescamine was obtained ~om Fluka (Buchs, Swi~e~and) and was dis- 

solved in acetonRfi~ at a concentration of 0.30 g/1. This reagent also contNned 0.1% 
(v/v) of Br~-35 (Techn~on, Tarrytown, NY, U.S.A.). 

FdypresNn was obtNned as a concentrated solution containing 25 IU/ml (0.48 
g/l), suppled by Sandoz (Bad~ Swi~e~and). In the described m~hod,  a ~ p r e ~ i n  
stock standard solution [6] containing 5 mg/1 was used. PrilocNne hydrochloride was 
obtained ~om A~ra  (S6de~fiO~ Sweden). When m~ing the different stationary phas- 
es, a solution containing 36 rag/1 of felypressin and 9.6 mg/l of pfilocaine hydrochlo- 
fide was prepared in ddon~ed  wamr. Citanest Octapressin i~ection solution was 
obtained ~om A~ra. 

Me~od 
The assay of  felypressin in the ph~maceutical ~ r m ~ a t i o n  (Cimne~ O ~ a p m >  

sin) was p ~ r m e d  by ~ e  i~e~ion of u n ~ d  ~ m ~ e  into the c h m m a m ~ a p ~ c  
w~em. The ~ f f e ~ m  stops ~ the c h r o m a ~ a p ~ c  p m ~ d u m  am de~ribed in Table I 
and a ~hematic d ~ g m m  is ~ven in ~g .  3. 

The v d u m ~  o f ~ m ~  and standards i~e~ed were 20 gl and ~ e  flow-rams ~ r  
both eluents were 1.0 m~min. Dmemion was effemed by post -cdumn derivatization 
Oow-mm 0.25 ml /mi~ with f luom~am~e  and fluorescence demcfion (&x = 390 rim, 
~em = 470 nm). For quantification, peak areas were compared with a c ~ r a t i o n  
graph ~.3 0.7 mg/l of felypr~dn ~ o N e d  in 0.9% (w/v) sodium chloride solution. 

RESULTS AND D~CUS~ON 

Cho~e of chromatographic s)'swm 
On five different stationary phases (two C18 , t w o  C 8 and one CN), the capadty 

f a ~ o ~  (k') of ~ p r e s ~ n  and prilocaine were determined with variation of the pH 
b~ween 3 and 7, using an eluent contaiNng 20% (v/v) of acetonitrile. For the octade- 
cyl- and oc t , -bonded  phases, the increase in k'  for prilocNne was more pronounced 
than that for felypres~n between pH 6 and 7, i.e., the separation factor (~) increases. 
In this pH range felypressin was duted first. On the nitri~ phase, the retention order 
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was changed and k '  was ~ss affe~ed by pH. As the results were both unpredictable 
and ~ reprodudb l~  no fu~her  expefimen~ were done on this phase. 

When varying the concentration of acetonRri~ in the eluenk Superspher 60 
RP-8e was selecmd as it gave the highest a value and good peak symmetry. Fe- 
~pres~n  was more sen~tive than pri loc~ne to variations in acetonitfik concentra- 
tion and the remnfion order changed at a concentration about 18% (v/v). The effect 
of  acetonitrik concentration is shown in Fig. 4. The large differences in the k '  values 
of  prilocNne and felypressin at concen~ations below 14% (v/v) were utilized to re- 
move prilocNne by the column-swimhing mchnique. Thus, felypressin can be exten- 
~vely retNned on a sho~ ex~action column, while e.g., large amoun~  of prilocNne 
can be removed as waste (Fig. 5). 

By a subsequent increase in the acetonitrik concen~ation, felypressin can be 
eluted and chromatographed on a second column. When using the chromatographic 
procedure described in Table I, dean  chromatograms and symmmricM peaks are 
obtained for both samples and standards (Fig. 6). 

DewcHon 
Detection was performed by post-column defivafization with fluorescamine 

and fluorescence detection. As this reagent reacts only with primary amines, a high 
selecti~ty is achieved and a de~ction limit of  0.6 pmol (~gnMAo-noise ratio = 3) is 
obtained. The reaction took place in a 5 m x 0.5 mm I.D. knitmd Teflon tube [7]. To 
avoid the formation of bubbles when m~ing  the reagent and eluent, BrO-35 was 
included in the reagent [~. 

Usually a pH above 8 is used for the reaction of fluorescamine with peptides. 
On increa~ng the reaction pH ~ o m  6 to 8, no differences were observed. This favou~ 
the use of pH 6 (eluent pH), as a higher pH requires an addifionM pump and leads to 
dilution of the samNe. 



NOTES 145 

13-  

12- 

B u e ~  z E ~ e ~  zz 
0.6 - -  

~/ I I T I I i i I I I T I 
10 12 14 16 18 20 

%, v/v, ace~nitri~ 

~g.  4. Influence of ~uent compo~don on ~ e  c a p a ~  ~ o r s  of ( I )  ~ p ~  and ( ~ )  pfilocaine. 
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~g.  5. UV ff~e  (210 nm) from ~ e  e ~ c f i o n  cdumn. ~ u ~ t  No. l ~ Ta~e I). 
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Fig. 6. Chrommo~ams a~er column swimhing ~ (a) smnda~ and ~) samp~ sNm~ns. About 10 ng of 
~p r~ f in  were i~emed. 

Vafidat&n data 

A calibration graph from five standard solution~ corresponding in concentra- 
tion to 20 150% of the labeled amount  of  felypressin in a sample, was constructed. 
The corrdafion coeffioenL r, was found to be 0.9998. 

Six fimMated samples were prepared and assayed according to the method. The 
mean recovery was found to be 101.8%. 

The reproduNbihty 0nduding day-to-day vafiafion~ of the method was 1.7% 
and 1.3% &dative standard de~ation) for sample and ~andard,  respectivdy. This 
predfion was obtNned only if special precautions to avoid adsorption to glass and 
plastic surfaces had been taken. Rinfing M1 N a ~  and plastic ware with 1 mol/1 acetic 
and  and d~on~ed  water and diluting all standards with 0.9% (w/v) sodium chloride 
solution minim~e adsorption. 

The selecti~ty of the m ~ h o d  was ~ e d  on two closely related peptides, lypre~ 
sin and ornipres~n. N~ther  of  them was d~ected, hence the method can be consid- 
ered to be sdecfive for felypressin. The proposed method is ~ability indicating, as 
degradation products are separated from intact felypressin. 

As seen in Fig. 6, the peak symmetry and peak width from sample and standard 
were identicM. After ca. 100 injections of  a samNe, the peak width was increased. 
Consequenfl~ the extraction column should then be replaced. 

CONCLU~ON 

An a m o m ~ e d  sy~em which reduces samNe h a n ~ g  to a mimmum has been 
devdoped for the dmerminafion of felypresfin in a pharmaceuticM formMation. The 
running time with the proposed method is 30 min, including re-equil~ration of the 
extraction co~mn.  Although this is a fairly long time, pre-ex~action and precMumn 
derivatizafion procedures are e l im~amd [~. 
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