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1. Introduction 

Vancomycin (fig.1) is a glycopeptide antibiotic isolated from both Streptomyces orientalis 
and Nocardia lucida (1). It was first introduced for treatment of staphylococcal infections in 
the 1950s and was quickly relegated to the role of alternate drug, due to high incidence of 
nephrotoxicity and ototoxicity (2). However, the increasing number of  Staphylococcus and 
Streptococcus isolates, resistant to various antibiotics, led to rehabilitation of vancomycin. In 
addition, new generation of preparations was devoid of most impurities and showed fewer 
side effects (3). Nevertheless, it was generally believed that drug toxicities could be avoided if 
serum concentrations were kept below 40 mg/l and therapeutic drug monitoring (TDM) was 
recommended, with a through level of 5 – 10 mg/l (4, 5). Usually TDM of vancomycin is 
done with immunoassays (FPIA, EMIT). Recently, also an electrospray LC-MS-MS has been 
introduced after simple plasma precipitation procedures (6, 7).  
 

 
 

Fig.1. The structure of vancomycin (m.w. 1449) 
 

It has been observed in our hospital that the introduction of the new brand of vancomycin was 
associated with some incidents of nephrotoxicity among patients. The Department of Hospital 
Pharmacy requested to perform an analytical study concerning various vancomycin prepara-
tions which are currently available. The study was performed using LC-MS-MS technique 
and the results are presented. 
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2. Experimental. 

2.1. Materials 

Following vancomycin preparations were analyzed: 

- Vancomycin Hydrochloride USP Abbott (USA) cont. vancomycin hydrochloride 
equivalent to 1000 mg base per vial  

- Vancocin HCl USP Lilly (USA) cont. vancomycin hydrochloride equivalent to 1000 
mg base per vial  

- Vancomycin hydrochloride DUMEX (Denmark) cont. vancomycin hydrochloride 
equivalent to 500 mg base per vial 

- Vancomycin hydrochloride for Injection BP Faulding (UK) cont. vancomycin 
hydrochloride equivalent to 1000 mg base per vial  

- Vancomycine Merck (Greece) cont. vancomycin hydrochloride equivalent to 500 mg 
base per vial  

From each preparation, stock solutions of 1 mg/ml in acetonitrile-water (20:80) were pre-
pared. 
 
2.2. LC-MS-MS 

Following instrumentation was applied: TSQ Quantum triple quadrupole LC-MS-MS 
(Thermo Finnigan, USA) with quaternary Surveyor pump and Surveyor AS autosampler. 
Electrospray ion source in positive mode was used. The conditions (spray voltage, sheath and 
auxiliary gas flow, tube lens voltage, capillary temperature) were optimized for vancomycin 
using solution of the drug in the mobile phase (acetonitrile – ammonium formate buffer 10 
mM, pH 3.0 (20:80), introduced directly to the instrument using syringe infusion (at 5 µl/min) 
combined through tee-joint with the mobile phase flow at 200 µl/min.  

Full scan analysis was done in the range 100 > 1500 amu on the 1st quadrupole, the collision 
energy was set at 5 v. 

Chromatographic analysis was performed on Superspher ODS column 125 x 2 mm (Merck). 
For quantitative MRM analysis, isocratic elution in mobile phase: acetonitrile – ammonium 
formate buffer 10 mM, pH 3.0 (20:80) at flow rate of 200 µl/min was done. For full-scan 
profiling of vancomycin preparations, gradient elution was applied, using following profile: 
20% acetonitrile in ammonium formate buffer for 1 min, raise to 50% acetonitrile in 5 min, 
hold 50% acetonitrile for 5 min. The flow rate was 200 µl//min. 
 
3. Results. 

Full-scan MS analysis showed the ion m/z 725 amu as the most intensive in all vancomycin 
preparations (fig.2). This ion corresponds to doubly charged ion of vancomycin. Such finding 
is quite common for peptide molecules with mass between 1000 and 2000 amu.  Small ion 
m/z 1450 (single-protonated molecular ion) was also visible. 

Product scan analysis of m/z 725, performed in the range m/z 100 > 1500 amu  in infused 
vancomycin solution, revealed two main product ions: m/z 1306 and 144 (Fig 3). These tran-
sitions have been used for MRM analysis of vancomycin preparations. MRM analysis was 
done from vancomycin solutions containing 1 ng/µl, the injection volume was 5 µl. The peak 
of vancomycine was observed at Rt around 1.9 min. Signal intensities for all preparations 
were similar (Fig. 4 a -4 e).  
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Fig.2. Mass spectrum of vancomycin. Full-scan (100 > 1500 amu) on 1st  quadrupole. 
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Fig.3. Product scan mass spectrum of m/z 725. 
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Fig.4 . Mass chromatograms of vancomycin preparations from Abbott (A), Lilly (B), Dumex (C) 
and Faulding (D). 5 ng amounts were injected. 
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Fig.4 (continued). Mass chromatograms of vancomycin preparations from  Merck (E). 
5 ng amounts were injected. 

 
 
Figs. 5, 6, 7, 8, and 9 show mass chromatograms of vancomycin solutions, analyzed in full 
scan mode in gradient elution conditions.  

In all cases very similar chromatograms were observed, without indication for any different 
peak pattern in particular sample.    

 
 

Fig. 5. Full scan LC-MS analysis of vancomycin Abbott. A: TIC trace, B: mass trace m/z 725,  
C: mass trace m/z 1450. 
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Fig. 6. Full scan LC-MS analysis of vancomycin Lillyt. A: TIC trace, B: mass trace m/z 725, 
C: mass trace m/z 1450. 

 
 
 

Fig. 7. Full scan LC-MS analysis of vancomycin Dumex. A: TIC trace, B: mass trace m/z 725, 
C: mass trace m/z 1450. 
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Fig. 8. Full scan LC-MS analysis of vancomycin Faulding. A: TIC trace, B: mass trace m/z 725, 
C: mass trace m/z 1450. 

 
 

Fig. 9. Full scan LC-MS analysis of vancomycin Merck. A: TIC trace, B: mass trace m/z 725,  
C: mass trace m/z 1450. 

 
 
Generally, the study of five vancomycin preparations did not reveal any differences, detect-
able in LC-MS and LC-MS-MS analysis. Most probably, observed side effects are not related 
to any particular brand of this drug. 
 
 

 

RT: 0.00 - 9.99 SM: 15G

0 1 2 3 4 5 6 7 8 9
Time (min)

0

20

40

60

80

100

0

20

40

60

80

100

R
el
a
tiv

e
 A

bu
nd

an
ce

0

20

40

60

80

100 RT: 7.21
AA: 91347023
SN: 508

RT: 8.93
AA: 37034477
SN: 142

RT: 1.81
AA: 6777503
SN: 74

RT: 2.67
AA: 1217354
SN: 20

VANCOMYCIN FAULDING

RT: 2.02
AA: 1116848
SN: 672

RT: 7.23
AA: 317514
SN: 172

RT: 7.77
AA: 105569
SN: 119

RT: 9.45
AA: 104953
SN: 64

RT: 9.01
AA: 46129
SN: 626

RT: 9.82
AA: 7645
SN: 171

NL:
2.27E7

TIC  MS  
ICIS 
VancoDBL1
_040128124
344

NL:
7.98E4

m/z= 
724.5-725.5 
 MS  ICIS 
VancoDBL1
_040128124
344

NL:
8.08E3

m/z= 
1449.5-
1450.5  MS  
ICIS 
VancoDBL1
_040128124
344

��

��

��

 

RT: 0.00 - 9.98 SM: 15G

0 1 2 3 4 5 6 7 8 9
Time (min)

0

20

40

60

80

100

0

20

40

60

80

100

R
el
at
iv
e 
A
bu

nd
an

ce

0

20

40

60

80

100

RT: 7.23
AA: 144189529
SN: 645

RT: 8.69
AA: 49667931
SN: 202

RT: 1.85
AA: 20658040
SN: 163

RT: 4.27
AA: 15090307
SN: 99

RT: 2.87
AA: 11556000
SN: 97

RT: 5.71
AA: 9591352
SN: 64

RT: 1.11
AA: 5389428
SN: 64

VANCOMYCIN MERCK

RT: 2.02
AA: 1422369
SN: 1065

RT: 8.86
AA: 304291
SN: 294RT: 7.04

AA: 174794
SN: 153

RT: 6.13
AA: 74460
SN: 396

RT: 9.62
AA: 63455
SN: 350RT: 8.76

AA: 49391
SN: 260

RT: 8.46
AA: 15711
SN: 92

NL:
1.84E7

TIC  MS  
ICIS 
VancoMerck1
_040128131
500

NL:
9.99E4

m/z= 
724.5-725.5  
MS  ICIS 
VancoMerck1
_040128131
500

NL:
8.86E3

m/z= 
1449.5-
1450.5  MS  
ICIS 
VancoMerck1
_040128131
500

��

��

��



 T + K (2004) 71 (1): 9

 
References 
1. H. R. Perkin. Pharmacol.Ther. 16 (1982) 181-197. 

2. J.E. Geraci, F. R. Hellman, D.R.Nichols, W.E.Wellman, G.T.Ross. Antibiotics Annual 1956-1957 (1957)      
90-106. 

3. B. F. Farber, R. C. Moellering. Antimicrob.Agents Chemother. 23 (1983) 138-141. 

4. M. J. Rybak, L. M. Albrecht, S. C. Boike, P. H. Chandrasekar. J. Antimicrob. Ther. 25 (1990) 679-687. 

5.  C. M. Tobin, J. M. Darville, A. H. Thomson, G. Sweeney, J. F. Wilson, A. P. MacGowan, L. O. White. J. 
Antimicrob. Ther. 50 (2002) 713-718. 

6. R. T. Cass, J. S. Villa, D. E. Karr, D. E. Schmidt. Rapid Commun.Mass Spectrom. 15 (2001) 406-412. 

7. N. Shibata, M. Ishida, Y. V. Prasad, W. Gao, Y. Yoshikawa, K. Takada. J. Chromatogr. B 789 (2003) 211-
218. 

 
 
 
 
 
 
 

Stellenangebot 
 

Am Institut für Dopinganalytik und Sportbiochemie (IDAS), Dresden-Kreischa ist 2004 
eine  

wissenschaftliche Mitarbeiterstelle (BAT-Ost II a) 

zu besetzen. 

Bewerber sollten nach einem abgeschlossenen Hochschulstudium in Chemie oder 
Biochemie promoviert sein und bioanalytische Erfahrungen (Dopinganalytik, Forensische 
oder Klinische Toxikologie) vor allem mit instrumentell-analytischen Prinzipien (GC, GC-
MS, LC-MS, HRMS) erworben haben. 

Eine Postgradualausbildung und der Nachweis wissenschaftlicher Publikationen in 
Toxikologie werden bevorzugt. 

Das Institut ist in freier Trägerschaft bundesfinanziert und liegt am Rande Dresdens. 
 
Bewerbungen sind zu richten an: 
 
Prof. Dr. R. Klaus Müller  (e-mail rkm@idas-kreischa.de 
Institut für Dopinganalytik  Fax  035206-20620 
Dresdner Str. 12   Telefon 035206-20611 
D-01731 Kreischa bei Dresden 

 
 
 

 

 

 

 


