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A RAPID GPC METHOD FOR THE ESTIMATION 
OF HATCOL-200 IN POLYMERS 

K .  Sreenivasan 
Biomedical Technology Wing 

Sree Chitra Tirunal Institute for  Medical Sciences 
and Technology 

Trivandrurn - 695 012, India 

ABSTKACT 

A simple, rapid G e l  permeation Chromatographic 
method has been disuussed for t h e  i s o l a t i o n  and 
es t imat ion  of Hatcol 200, t h e  newly introduced 
p l a s t i c i z e r  for Poly(Viny1 Chloride).  
fe rence  of t h e  ubiquitous ph tha la t e  esters i s  t h e  
added advantage of t h e  method, 

The non-inter- 

INTF4ODUCTION 

The widespread use of phthalate esters and 

ph tha la t e s  conta in ing  products f o r  varied appl i -  

ca t ions ,  inc luding  medical uses, has r e s u l t e d  i n  t h e  

ex tens ive  environmental p o l l u t i o n  by t h i s  class of 

compounds. The occurrence of t h e  esters p a r t i c u l a r -  

l y  of Di02(ethyl hexyl) ph tha la t e  (DEHP) i n  blood, 

f l u i d s  f o r  intravenous adminis t ra t ion ,  t i s s u e s  e t c  
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2426 SREENIVASAN 

and t h e i r  tox ic  hazards have been discussed and 

documented widely (1,2,3,4,5,6). The need f o r  

a l t e rna t ive  chemicals, having r e l a t ive ly  less toxi- 

city, simultaneously having the  p l a s t i c i z ing  e f f i -  

ciency of phthalates  has emerged. 

(2-ethyl hexyl) t r i m e l l i t d t g  i s  one such chemical 

avai lable  today which could be used i n  Poly (Vinyl 

Chloride) (PVC), the  most commonly used polymer f o r  

fabr ica t ing  the  disposable medical devices. 

Hatcol 200 &is 

I t  seems t h a t  a simple, f a s t  and sens i t ive  

ana ly t ica l  method f o r  the  analysis  of t h i s  p l a s t i -  

c i ze r  is lacking. T h i s  communication discusses a GPC 

method t o  estimdte Hatcol 200 i n  PVC a s  well as i n  

the  presence of commonly found phthalate es te rs .  

EXPERIMENTAL 

Materials 

Phthalate e s t e r s ,  Di-2-  (e thyl  hexyl) phthalate  

(DEHP) , Di-butyl phthalate (DBP) , Di-ethyl phthalate 

( D E P )  and Di-methyl phthalate DMP) were from Indo- 

Ninnon Co. Hdtcol 200 (Hatco Chemical CO., Fords, 

NJ) is a generous g i f t  from M r .  K. Rathinam. Analy- 

t i c a l  grade THF (Sis-0,  Bombay) was d i s t i l l e d  p r i o r  

t o  use. 
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ESTIMATION OF HATCOL-200 IN POLYMERS 2427 

ilppar ii tus 

The Chromatographic systems eFployed corisiEted 

of a bvlaters ASSOC. Inc. E?odel 6000A so lvent  d e l i v e r y  

pump, 440 absorbance de tec to r ,  R-400 series R I  detec- 

t o r  and U6K i n j e c t o r .  A st r ip  c h a r t  recorder  (Hous- 

t o n  Instruments,  Tx) was used f o r  g e t t i n g  the  Chro- 

matograms. A 100-A pore size - s t y r a g e l  column was 

used f o r  t h e  chromatographic separa t ions .  
r-. 

Samples 

A s tock  s o l u t i o n  of p h t h a l a t e  esters and Hatcol 

200 was prepared by d i s so lv ing  appropr i s t e  concentra- 

t i o n  of t h e  comDonents (1-2 m g / m l )  i n  THF. Indigenously 

prepased PVC f i l m s  conta in ing  about 2% Hatcol 200 w e r e  

d i s so lved  i n  THF, filtered through mi l l i po re  f i l t e r s  

and usnd €or f u r t h e r  ana lys i s .  

Chromatoqraphy 

Freshly d i s t i l l e d  THF was used as  e luen t  a t  a 

flow ra te  of 1 ml/min. 

was i n j e c t c d  onto t h e  column. The c o l w n  e f f l u e n t s  

were monitored by VV d e t e c t o r  (254  nm) o r  by t h e  R I  

l o o k  voluTe of t h e  s o l u t i o n s  

detector. 

C a l i b r a t i o n  p lo t  

A c a l i b r a t i o n  p l o t  for Hatcol 200 was construc- 

t e d  between t h e  peak he igh t  ( a t  254 nm) and amount of 
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2428 SREENIVASAN 

Hatcol 200 i n  t he  i n j e c t e d  volume f o r  var ied  

concentrations.  

RESULTS c i N D  DISCUSSION 

I n  f ig .1  i s  shown t h e  chromatogram of t h e  f i v e  

p l a s t i c i z e r s .  It i s  apparent from t h e  f i g u r e  t h a t ,  

pht.halates do not i n t e r f e r e  t h e  ana lys i s .  Fig.:! 

i l l u s t r a t e s  a t y p i c a l  chromatogram of t h e  FVC solu- 

t ion .  PVC i s  excluded from t h e  column and e l u t e s  

e a r l i e r  than Hatcol 200. The r e t e n t i o n  time under 

t h e  experimental condi t ions  and t h e  molecular weights 

of t h e  f i v e  components are shown i n  Table 1. m a n t i t y  

of Hatcol 200 p re sen t  i n  each of t h e  PVC f i lms  was 

determined from t h e  c a l i b r a t i o n  p l o t .  The recovery 

r a t e  (10 ana lys i s )  w a s  96.3 2 2.4% and t h e  de t ec t ion  

l i m i t  i n  t h e  p re sen t  case was 2 b g / m l .  

Although w e  have not been attempted it, it 

appears t h e  method can be extended f o r  t h e  sepa ra t ion  

and es t imat ion  of Hatcol 200 i n  presence of o t h e r  

common a d d i t i v e s  found i n  PVC. 

T r a d i t i o n a l l y  GPC is t h e  method of choice f o r  

t h e  ana lys i s  of macromolecules and its c a p a b i l i t y  f o r  

providing t h e  molecular wnight d i s t r i b u t i o n  and mole- 

c u l a r  wi.ight averages of polymers has  been w e l l  

e s tab l i shed .  I n  recent years ,  p a r t i c u l a r l y  with 
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ESTIMATION OF HATCOL-200 IN POLYMERS 2429 

6 i 2 0 

Time( min) 

FIGURE 1 : Chromatogram of a mdxture of five 
Plas t i c i zers ,  Peaks : 1 -- Hatcol 200 
2 = DEHPt 3 = DBP; 4 = DEPt 5 = DMP 

TIME ( MIN ) 

FIGURE 2 t A typical chromatogram of a TEW solut ion 
of PVC containing H d t C O l  200. 
Peak 1 : Hatcol 200. 
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2430 SREENIVASAN 

TABLE - 1 
RETENTION TIMES (%) AND MOLECULAR WEIGHTS OF 

PLASTICIZERS STUDIED 

Hatcol 200 4.6 547 

DEHP 5.1 390 

DBP 5.4 278 

DE P 5.7 222 

the advent of high resolution micro packing columns, 

GPC has routinely been emnloyed to qualitative and 

quantitative analysis of polymeric additives (7,8,9). 

Both norrnal phase and reverse phase chromatographic 

methods can certainly separate Hatcol 200 from other 

additives. However, these methods require extensive 

chromatographic preparedness. Often the need for 

tedious, lengthy trial and error procedures arises 

in order to obtain a suitable mobile phase composi- 

tion t o  provide acceptable resolution of multicompo- 

nent mixture. Moreover, the isolation of additives 
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ESTIMATION OF HATCOL-200 IN POLYMERS 243 1 

from the polymer matrix i s  essent ia l  p r io r  t o  chro- 

matographic investigations.  GPC, on t h e  other  hand, 

requires  the  l e a s t  sample prenaration, and t h e  polymer 

solut ion can be d i rec t ly  in jec ted  f o r  the  analysis.  

Certainly GPC has its own demerits. The 

l imi ted  peak capacity and the i n a b i l i t y  t o  d i f fe ren t -  

i a t e  s t ruc tu ra l  differences of molecules having t h e  

same molecular weights a re  the major drawbacks. 

However, the  molecular s i ze  dependence in e lu t ion  

behaviour, unlike other  chromatographic methods, 

provides the molecular weights of the  e lua tes  which 

could be helpful i n  the  ident i f ica t ion  of unknown 

components. This unique a b i l i t y  is par t i cu la r ly  

advantageous i n  the  analysis  of newly introduced 

chemicals l i k e  Hatcol 200. 

An understanding of the tox ic  preper t ies  of 

the component as w e l l  a s  i t s  metabolic products i s  

of cardinal importance f o r  incorporating t h e  chemical 

i n  polymers intended f o r  medical uses. The present 

method could be extended f o r  t h e  separation of t h e  

metabolic products of t he  chemical and t h e  e lut ion - 
molecular s i z e  correlat ion would provide t h e  mole- 

cu lar  weight data of t h e  degraded products which 

could lead to a b e t t e r  understanding of the conver- 
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2432 SREENIVASAN 

sion of the  chemical i n  l i v ing  systems. This method 

can also be uti l izect fo r  rout ine qua l i ty  control 

uses. 
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