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JOURNAL OF LIQUID CHROMATOGRAPHY, 8(3), 563.569 (1985) 

ANALYSIS OF MERCURY-CONTAINING 
DRUGS BY HIGH PERFORMANCE LIQUID 

CHROMATOGRAPHY WITH ATOMIC 
ABSORPTION DETECTION 

Walter Holak 
U.S. Food and Drug Administration 
Dept. of Health and Human Services 

New York Regional Laboratory 
850 Third A venue 

Brooklyn, New York 11232 

A shp le  and spec i f lc  high performance l iqu id  chromatographic 

method has been developed f o r  the  determination of mercury-containing 

drugs. In most cases, an aliquot of the d i lu ted  sample is  injected 

d i rec t ly  in to  a Zorbax ODs column and eluted with methanol-0.05 N 

anm-onium ace ta te  (3+2), pH 5.7, containing 0.01% 2-mercaptoethanol. 

Detection is accmplished by atomic absorption spectrophotanetry with 

the a id  of a specially designed apparatus fo r  the generation of mer- 

cury vapor. 
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INTROLNCTION 

HOLAK 

Exist ing methods f o r  the ana lys i s  o f  mercury-containing drugs are 

general ly  based on t h e  determination of t o t a l  mercury. In t h e  o lder  

methods (1) the determinat ive steps consis ted of  e i t h e r  a gravimetr ic  

prec ip i ta t ion  of mercury as  mercuric s u l f i d e  or an i n d i r e c t  iodanet r ic  

t i t r a t i o n .  More modern methods are based on vapor-ghase or f lane  

atomic absorption spectraphotometry (2,3). I n  general ,  these  methods 

a r e  non s p e c i f i c  s ince  they f a i l  to d is t inguish  between the mercury 

derived from t h e  mercury-containing compound and that from other  

components of the  sample. 

We have recent ly  interfaced a high performance l i q u i d  chromate  

graph (HPLC) with an atcmic absorption spectrophotometer (AAS) f o r  t h e  

determination of  methylmercury i n  f i s h  ( 4 ) .  Mercury vapor was 

generated using a s p e c i a l l y  constructed apparatus. This a n a l y t i c a l  

system has now been adapted to the s p e c i f i c  ana lys i s  of  mercury i n  

mercury-containing drugs. 

Apparatus .-!he high performance l i q u i d  c h m t o g r a p h  and the  atomic 

absorpt ion i n t e r f a c e  used were those described earlier (4). 

A Perkin-Elmer Model 5000 atomlc absorpt ion spectrophotometer 

(Perkin-Elmer Gorp., Norwalk, CT) w a s  used. The light source w a s  a 

mercury hollow cathode lamp set at a wavelength of 253.7 run. 

Separations were accomplished on a 25 cm x 4.5 mn 1.d. 5 p m  Zorbax om 
column (L~I Pont CQ., Wilmington, DE). The mobile phase was methanol- 
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MERCURYCONTAINING DRUGS 565 

0.05 N ammonium acetate (3+2) ( f i n a l  pH 5.71, con ta in ing  0.01% 

2mercaptoethanol. 

--- kWentS  .-- 'Ihimerosal, phenylmercuric borate, mersalyl and mercuric 

chloride were of ana ly t ica l  reagent grade. Dilute working solutions 

con ta in ing  ( 5  ug/rnl Hg) were prepared d a i l y  from aqueous s t o c k  

solutions (1000 p g/mL Hg). 

--- sample Preparation and Analysis .--mnctures, solutions and eye drops 

were d i lu ted  with water to about 5 &mL Hg, as necessary. Ointment 

of amnoniated mercury w a s  t rea ted  as follows: To 0.lug wellmixed 

sample, accurately weighed in to  a 50 mL beaker, 5 mL 5N HC1 w a s  added. 

The beaker w a s  covered with watch g lass  and heated on steam for 30 min 

with occasional mixing. The mixture w a s  cooled t o  room temperature, 

the fat allowed t o  coagulate, and the solution w a s  decanted in to  a 100 

mL volumetric flask.  The beaker and its content were washed with 

several  portions of water, washings were added t o  the 100 mL 

volumetric flask,  and the contents diluted t o  volume. An a l iquot  of 

t h i s  solution w a s  adjusted t o  pH 5.7 with amnonium hydride and ace t i c  

acid, and fur ther  diluted t o  contain 5~ g/mL Hg. The sample solutions 

were injected in to  the HPLC followed by the corresponding standard, 

except for  m n i a t e d  mercury, where a mercuric chloride s t a n d a d  W a s  

used. Calculations were based on either peak heights or peak areas. 

RESULTS AND DISCUSSION 

Flame ASS is a re la t ive ly  insensit ive technique for detecting 

mercury. Improvement of the sens i t i v i ty  by d i r e c t  interfacing Of HPLC 

t o  a flame AAS is impractical due to peak broadening. However, 

greater s ens i t i v i ty  can be achieved by using a WLC/pIAs in te r face  
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Figure 1. HPLC/A.PS chromatograms of mercury - containing compounds. 
A, mersalyl; B, Hg++; C, thimerosal; C, phenylmercuric 
borate. 
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MERCURYCONTAINING DRUGS 5 67 

Table 1. Resul ts  of a n a l y s i s  of samples by t h e  proposed HPLC/AAs and 

d i r e c t  AAS ( s )  methods. 

Found 

sanpl ea HPLC/AAS AAs 

mimerosal eye drops, 0.001% 0. 00098%b 0.00097% 

Thimerosal t inc ture ,  0.1% 0.098% 0.099% 

Phenylmeruric borate  so lu t ion ,  0.01% 0.0097% 0.0101% 

Mersalyl inject ion,  100 mg/mL 100.4 mg/mL 100.2 mg/mL 

Ammoniated mercury ointment, 5% 4.92%' 5.02% 

aMersalyl in jec t ion  and ammoniated mercury ointment were 

comnercial sanples, o thers  were synthe t ics .  

bAverage of s i x  determinations, S D  0.0000217, CV, 2.2% 

Calculated using peaks areas. C 

which is designed to generate mercury vapor. Figure 1 shows t y p i c a l  

signals and re ten t lon  times obtained for  mersalyl, &*, thimerosal 

and phenylmercuric borate  s tandards by t h e  proposed method. Inorganic 

mercury is e l u t e d  from t h e  r e v e r s e  phase  column because  of t h e  

presence of 2mercaptoethanol in t h e  mobile phase. This  reagent 

combines with mercuric ion to  form a neutral compound, whlch can then 

be determined along with the organo-mercurials. 

A number of synthe t ic  as well as comnerclal samples were analyzed 

by both t h e  proposed HPLC/AAS method and by d i r e c t  AAS ( 3 ) .  The 
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568 HOLAK 

r e s u l t s  shown In Table 1 i n d i c a t e  that a good agreement exists between 

the two methods. The HPLC/AAS method, however, has a higher s p e c i f i -  

c i t y  f o r  mercury-containing canpounds due to  t h e  chrornatographic 

s e p a r a t i o n  and t o  t h e  mode of d e t e c t i o n .  Thus, o t h e r  compounds 

e l u t i n g  simultaneously with t h e  organo-mercurials w i l l  not i n t e r f e r e ,  

s ince  they are not detectable .  

Ei ther  peak he ights  or peak a r e a s  may be used €or quant i ta t ion  

purposes provided t h a t  t h e  compounds i n  t h e  standard and sample pre- 

parat ions e l u t e  s imilar ly .  However, when matrix d i f fe rences  exist  

between sanples  and standards, t h e  assay r e s u l t s  w i l l  be dependent on 

the choice of approach. For exanple, i n  the case of  ammoniated mer- 

cury ointment, only peak areas  under t h e  peaks were proportional t o  

t h e  q u a n t i t y  o f  mercury. A l t e r n a t i v e l y ,  t h e  method o f  s t a n d a r d  

addi t ions  may be used. 

The author thanks Cesar A. Lau-Cam, Science Advisor, Food and Drug 

m i n i s t r a t i o n ,  New York Regional Laboratory, Brooklyn, NY, and 

Professor of  Pharmaceutical Sciences, S t .  John 's  University, College 

of Pharmacy and A l l i e d  Heal th  P r o f e s s i o n s ,  Jamaica ,  N Y ,  f o r  h i s  

ass i s tance  i n  the preparat ion of t h i s  inanuscript. 
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