
Liquid chromatographic determination of amoxicillin 
preparations 

Interlaboratory validation 

lNTROIX.KTlON 

A mow specific and rcliublc mctltod is ne~dtxl for 
the assay of amoxicillin preparations because the 
current official pwxdurcs lack spexificity [l-4]. 
This paper reports the results und cvltluation of a 
collaborative study to validate u column liquid 
chromatographic (LC) method for the dctcrminu- 
tion of the potency of bulk amosicillin and amos- 
icillin cz~psulc, injection and grunulc !‘ormulations. 
The protocol for analysis was busi&ly that previ- 
ously described [S], cscept that a dcgrcc of flexibility 
ws allowed to the individual analyst. while rigor- 
ously defining the performance criteri,t of the mcth- 
od to maintain control. 

Control of the mehod is maintained by spezifi- 
tally dcfinins minimum pcrformancc criteria for :k 
system suitability test. Flcsibility of the method lies 

in the discretion given to the anrtl_vst to sckt the 
spwific itnal~tiCrt1 sysrctn (id.. instrument. ittjector. 

dcfccfor imd column. etc.). The analyst is cncour- 
aged to use individual judgment in adjusting the 
opcruting conditions to meet the performance crite- 
ria. 

ESPERI;\IENTAL 

Exh of nine collaborators rcceivcd a rcfcrencc 
stnndard of amosicillin sodium, an internal stan- 
durd of acctaminophcn. duplicate samples of bulk 
material. commercial powdcrcd capsule. injection 
und granule composites. The collaborators also rc- 
kvcd a set of instructions rcgxding the amount of 
sampto to take for analysis, a copy of the method 
und a report form for recording results. They wrc 
also asked to describe specific operationai prwam- 
eters of rhe instrutrrent yrcnt used and to submit 
their report forms along with their chromatograms. 
Tlxst: satnplcs wcrc to be mcasurcd against a refer- 



encc amoxicillin sodium sample with a potency of 
847.1 flgfmg. 

Each laboratory was asked to USC routine LC 
equipment. Instruments were to be equipped with a 
254-nm UV detector and a recording device. In or- 
der to obtain a wide diversity of systems, analysts 
were encouraged to use their own columns. How- 
ever, only microparticulatc reversed-phase packing 
materials that exhibit some degree of polarity. such 
as hydrocarbon-bonded silicas, were allowed, 

Reference material amoxicillin sodium was an 
NLFD house standard (National Laboratories of 
Foods and Drugs, ‘i’aiwan), Acctaminophen was a 
gifr from Winthrop Laboratories Taiwan Branch 
Oftice, Sterling Products International (Taipei, Tai- 
wan). Methanol was of LC grade, Glacial acetic 
acid was of analytical-rcagcnt grade. Triply distilled 
water with a rcsistivity grcatcr than 15 MS2 was 
used. 

The mobile phase was melhanoI--1.25% acetic 
acid (20:80, v/v). The mobile phase was filtered 
(0.45-jtrn Milliporc filter) and dcgasscd prior to USC. 
The mobile phase may be spargcd with helium 
through a 2-jtm metal filter for the duration of the 
analysis. 

The internal standard, acetaminophcn (40.0 mg), 
was dissolved in 10.0 ml of methanol and diluted to 
1.0 1 with water to give the internal standard solu- 
tion. 

TO prepare amoxicillin standard solution, intcr- 
nal standard solution was added to an accurately 
weighed amount of amoxicillin sodium standard 
equivalent to a SO.O-mg potency of amoxicillin and 
the volume wns adjusted to 50.0 ml. 

All solutions of ~tmoxicillin samples were pre- 
ptbrcd in the same manner as the reference material. 

Condition.v for dete~m fnat f~~ 
A constant operating temperature ( iS-3O’C) was 

maintained. The eluent flow-rate, which was not to 
exceed 2.0 ml/&n, was adjustcdto give peaks of sat- 
isfactory retention and configuration. The detector 
sensitivity was adjusted to produce peak heights of 
40-90% full-scale detection, with a chart speed of 
OS mm/min, 

S_wtmt suitahilit~ 
The column was equilibrated with mobile phase. 

A minimum of three injections of amoxicillin stan- 
dard solution wcrc chromatographcd. The relative 
standard deviation for the ratio of peak responses 
should be d 2.0a!. Injections of 20 j&l wcrc suggest- 
cd for all solutions to be analysed. 

Assay anrf calculations 
Identical volumes of carefully mcasurcd standard 

and sample solutions were injcctcd sequentially into 
the chromatograph. The peak response was nor- 
malized to the internal standard and compared with 
that of the reference material to give the amoxicillin 
content as follows: (P, C, IS/P% C,, I,) x 847.1 = 
amoxicillin potency (r&g/m&, where P = peak rc- 
sponse of amoxicillin, C = concentration of solu- 
tion, I = peak rcsponsc of internal standard, u = 
analy tc sample and s = rcferencc material. Culcula- 
tions and data reduction may bc pcrfortncd 
manually or with a data processing system. Dupii- 
catc injections were run or each preparation. 

RESULTS AND DlSCUSSlON 

Table 1 shows the diversity of instrument systems 
used by the collaborators. The adoption of suitabil- 
ity tests can obviate many problems arising from 
dcficiencics in most analytical instrument systems 
because they demonstrate whether a particular sys- 
tem can perform satisfactorily. 

All of the collaborators wcrc able to meet the 
system suitability requirements of the method. The 
times required for the collaborators to complete the 
analysis of the samples in the study varied from one 
to scvcral days. 

The Dixon test for outticrs, when applied to lab- 
oratory means for esch sample. showed only OIX 

outlicr oucrall. The lowest result for bulk drug. that 
of laboratory 2. was Ilaggcd 5ts an outlicr. The dat:l 
for bulk drug from laboratory 2 were omitted. 



TABLE 1 

INSTRUMENT SYSTEMS i!SED IN THE COLt..AEORATIVE STUDY OF THE LIQUtD CHROMATOGRAPHIC METHOD 
FOR AMOXlClLLlN 

.-_-_ 

Instrument Dctcvtor Injwtor 

715 WISP 
SIL IA 
712 WISP 
Micmmwiti~ 725 
Rhwdync 
Shimudzu 
7411 WISP 
R hcodync 7 I3 

Moddc” 

.rl”__- ., _ ,._._., I.. 

A 
M 
A 
A 
M 
M 
A 
M 
A 

. “.. . 

Column 

Nuclwsit C , ,, 
lnwtsil IO-ODS 
pBundapnk C,, 
Purtisil UDS-f6 
lncnsil l0-DDS 
lncrtsil X3DS 
LiChmwrb RP- I X 
Chcmosorb ODS C , ,, 
pBnnduyc\k t , tl 
..-. __ ..,.. - ._._. “I_ . . _.,l,^.,.. 

Length x 1.D. 
(cm x mm1 

.-..._. 

30 x 3.9 
25 x 4.6 
30 x 3.9 
15 x 4.4 
30 x 3.9 
I5 x 4.6 
2s x 4.5 
1s x 4.0 
30 x 3.9 

h Bulk drug. capsule und injwtian wmplcs were unalysed with u Purtisil ODS-3 column und granule sunplc with un Ultmsphcre S ODS 
Cl>lUllIl~. 

The stutisticat tcrrns used arc those given by tho 
Association of Official Anrrlytical Chemists 16) and/ 
or commonly used by statisticians. The analysis of 
wrinncc with each sample is shown in Table II. Ro 
suits of the analysis of the samples, together with 
means and relntivc standard deviations (R.S.D.). 
arc given in Tahlc 111. In addition to the mcnn. a 
tneww of the prcxision was ulso cutculated for (a) 
the within-laboratory standard deviation or rcpent- 
ability (&I. (b) the bet\~rcal-luborrttorics standard 
deviation or reproducibility (SK). (c) rcptxttability 

rclativc standard dcviution (R.S.D.,) and (d) mpm- 
ducibility mlativc standard deviation (R.s.0.~). 
The R.S.D., vaiues were 0.59% for bulk drug, 
0.80% for capsule, 0.96% for injection and 0.52% 
for gmulc and the R.S.D.R values were 0.86Ofo for 
bulk drug. 2,W?/a for capsule, 6.29% for injection 
and 2.59% for granule (Table III). 

The results of standard addition rccovcry studies 
of amoxicillin from sample composites of commcr- 
cial prcparutions arc giccn in Table IV. The mwagc 
rccovcrics \verc alI close to 100.0”/0. These data fur- 



TAtILE Ill 

RESULTS FOR THE ANALYSIS OF AMOXlClLLlN BULK DRUG AND DOSAGE FORMS 

---- 

Ct~lltrborotcrr Bulk drug” (‘?4) 

94.1 94. I 943 94.5 
91.4 91.1 x4.2 x43 
94.8 94.6 78.3 77.8 
94.0 Y4.4 x7.9 87.5 
97.9 98.2 X5.6 MI.3 
96.2 96.8 Y3.6 93.7 
01.7 93.2 x3.7 83.4 
(34.4 Y&Y 87.6 YO.7 
Y2.S 93.2 7Y.K x0.x 
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ther indicate that the proposed LC method is rela- 
tively unaffected by the sample matrix. 

Collaborators" comments 
Most collaborators commented favourably on 

the method. They used a different brand of packing 
material than that specified (/tBondapak C~ a) in the 
method and obtained suitable chromatographic 
separations. 

Collaborator 4 analysed bulk drug, capsule, in- 
jection samples with a Partisil ODS-3 column. In 
order to improve the separation of amoxicillin in 
granulc and internal standard, an Ultrasphcre 5 
ODS column was used. 

Collaborator 6 found that the peak for amox- 
icillin was sharper when thc mobilc phase contained 
phosphate buffcr rathcr than acctic acid. However, 
thc retention times wcrc icngthcned lbr both thc 
amoxicillin and thc intcrnal standard. Collaborator 
I considered thc mcthod to bc superior with respect 
to specificity to the official method using mercury 
nitrate titration [I], and to microbiological and io- 
dimetric methods [2-4]. 

CON('LUSIONS 

Th:? collaborative study of the reversed-phase 
column LC method for the dctcrmination of amox- 
icillin in bulk, capsule, injection and granule prep- 
arations showed good reproducibility between lab- 
oratories, Thc mcthod is now under consideration 
by the Chinese Pharmacopeia. 
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