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COMMUNICATION 

Lisinopril-Lactose Incompatibility 

Reynir Eyjolfsson 

Eyrarholt 6, IS-220 Hafnarfjordur, Iceland 

ABSTRACT 

A chemical interaction between lisinopril and lactose was demonstrated and quan- 
t@ed in dilute mixtures in the solid state. 

INTRODUCTION 

Lactose (4-O-~-~-galactopyranosyl-a-~-glucopyra- 
nose) is perhaps the most common excipient in pharma- 
ceutical oral dosage forms (tablets). It is generally con- 
sidered to be unreactive and inert. However, lactose is 
a reducing disaccharide and reactions between it and 
drug entities containing amino groups have been re- 
ported (1). These interactions may be represented as 
condensation reactions (furnishing Schiff bases, i.e., 
imines) arising from anhydrosynthesis between the 
amino group of the drug moiety and the aldehyde group 
(anomeric C-I) of the open chain (linear) form of the 
glucose part in lactose: 

R,-CHO + H,N-CH,-R, -+ R,-CH=N-CHZ-R, 
+ H20 

Lisinopril ((S)- 1-(N2-( l-carboxy-3-phenylpropyl)-~- 
1ysyl)-L-proline dihydrate) contains a free, primary 
amino group in the lysine part of the molecule and is 
therefore theoretically a potential candidate for interac- 
tion with lactose. The effect of a low lactose concentra- 
tion in a lisinopril tablet formulation was investigated. 

MATERIALS AND METHODS 

All raw materials were of pharmacopeial (EP/USP) 
quality. Granulations were performed in an intensive 
mixer (Gral-25, Collette, Belgium) and tablet compres- 
sion was accomplished in a rotary tableting machine 
(Manesty Betapress, Manesty, UK). 

EXPERIMENTAL 

Two 5-kg wet granulations were prepared and then 
dried, sized, and mixed with magnesium stearate, and 
compacted to a target tablet mass of 280 mg and nomi- 
nal strength of 20 mg (anhydrous lisinopril). The compo- 
sition of the two batches (A and B) was identical except 
that batch B contained 0.9% lactose. The main excipients 
were calcium hydrogen phosphate, mannitol, and starch 
in accordance with published data for commercial 
lisinopril tablets (2-4). The tablets were packaged into 
aluminium/PVC blisters and stored at 40°C and 75% 
relative humidity (RH). The two batches were analyzed 
for related compounds by HPLC using the method de- 
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scribed in USP ( 5 )  (slightly modified) following com- 
pression and after storage for 1 month. 

RESULTS 

The HPLC chromatograms for the two batches (A 
and B) were closely similar except for a conspicuous 
peak appearing only in batch B (containing lactose) at R, 
2.9 min. The concentration of this impurity (presumably 
a lisinopril-lactose interaction product) was only ap- 
proximately 0.04% (calculated with reference to 
lisinopril) after tablet compression but increased to ap- 
proximately 1.9% after storage for 1 month (at 4OoC/ 
75% RH). 

DISCUSSION AND CONCLUSIONS 

Examination of the pharmaceutical literature 1970- 
1997 (6) revealed relatively few reports (<30) on drug- 
lactose incompatibilities. Most of these were detected by 
differential scanning calorimetry using very high drug- 
lactose concentrations. The extent or type of interactions 
were generally not discussed in these papers. It is the 

opinion of this author that the present communication is 
the first published quantitative description of a drug-lac- 
tose interaction. It follows that lactose cannot be used 
with lisinopril, not even in the relatively low concentra- 
tions normally associated with tablet coloring or film- 
coating procedures. 

REFERENCES 

1. Handbook of Pharmaceutical Excipients, 2nd ed. (A. 
Wade and P. J. Weller, eds.), American Pharmaceutical 
Association, Washington, DC, and The Pharmaceutical 
Press, London, 1994, p. 252 (lactose). 
Rote Liste, No. 1, Editio Cantor Verlag Electronic Media, 
Aulendorf, Germany, 1997. 
MediaVidal 1997, 113, Editions du Vidal, Pans, 1997. 
Farmadisco CD-ROM, No, 10, OEMF S.p.a. Milano, 
Italy, 1997. 
United States Pharmacopeia, 23rd ed., The United States 
Pharmacopeial Convention Inc., Rockville, MD, 1994, p. 
895 (lisinopril tablets, related compounds). 
International Pharmaceutical Abstracts, 1970-March 1997, 
American Society of Health System Pharmacists, Inc., 
Bethesda, MD, Silverplatter International N.V. 

2. 

3. 
4. 

5. 

6. 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
X

av
ie

r 
U

ni
ve

rs
ity

 o
n 

01
/3

0/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.




