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The relative responses of neomycins B and C have been determined by a micro-
biological agar-diffusion method, a turbidimetric method, and by a recently
developed gas-liquid-chromatographic (GLC) method capable of separating the
neomycin isomers. The ratios of response of neomycin C to neomycin B by the
individual methods were as follows: agar-diffusion method, 1:3; turbidimetric
method, 1:2.5; and GLC method, 1:1. When neomycin C is assumed to have 359,
biological activity of neomycin B, the calculated drug contents of neomycin sulfate
powders obtained by the GLC method correlated well with values obtained by the
microbiological agar-diffusion assay method.

Neomycin, as defined in the Code of Federal
Regulations (2), is “each of the antibiotic sub-
stances produced by Streptomyces fradiae, and
each of the same substances produced by any
other means.” The antimicrobial components of
neomycin (Fig. 1) include neamine (neomycin A)
and neomycins B, C, LPg, and LP; (10; W. S.
Chilton, Ph.D. Thesis, Univ. of Illinois, Urbana,
1963). The antimicrobial activity of these com-
ponents drops in the order of neomycin B to C
to neamine. Neomycins LPs and LP; possess
low antimicrobial activity (W. S. Chilton, 1963),
but data are not available as to their activities
in relation to neomycin B, neomycin C, or
neamine. Since the ratio of these components
varies from lot to lot, the drug content of one
particular lot, as determined by the micro-
biological assay method, depends on the ratio
of the components in the sample and the refer-
ence standard. Also, the response by a micro-
biological method to each of these components is
quite often variable (10).

There are several chemical methods which are
capable of quantitating neomycins B and C (1,
4-6, 9). However, these methods are time-
consuming and are not suitable for a laboratory
in which a large number of neomycin products
are quantitated routinely. The gas-liquid-chro-
matographic (GLC) method described by Tsuji
and Robertson (12), on the other hand, enables
quantitation of neomycins B and C with greater
facility than any other method.

The purpose of this paper is to compare the
responses of neomycins B and C by the GLC
and microbiological assay methods, thereby
correlating drug content.

MATERIALS AND METHODS

Agar-diffusion method. The test microorganism was
Staphylococcus aureus ATCC 6538P. The assay me-
dium was Trypticase Soy Seed Agar (BBL). The
method described in the Code of Federal Regulations
(2) was used.

Turbidimetric method. The test microorganism was
Klebsiella pneumoniae ATCC 10031. The assay me-
dium was Antibiotic Assay Broth (BBL). The general
turbidimetric assay procedure was used as described
by Kirk (7).

GLC method. The method used was developed by
Tsuji and Robertson (12). It is based on the silylation
of neomycin with N-trimethylsilyldiethylamine (Pierce
Chemical Co,. Rockford, Ill.) in Tri-Sil “Z” (Pierce
Chemical Co.). Trimyristin or trilaurin (Supelco,
Inc., St. Bellefonte, Pa.) may be used as an internal
standard. However, trilaurin is the internal standard
of choice, since the chromatographic retention time
of neomycin LPg is similar to that of trimyristin.
Silylated neomycin was chromatographed on an
0.75% OV-1 (Applied Science Laboratory, State
College, Pa.) column (3 by 1,830 mm, glass) at 290 C,
taking approximately 30 min per sample.

Sample preparation. Aqueous solutions of neomycin
B (USP lot I reference standard) and neomycin C
were prepared to contain 10 mg/ml. The two neomy-
cin solutions were then mixed in proportions of 20,
50, and 80%. Solutions thus prepared were then
diluted to 10 ug/ml and stored frozen in liquid nitro-
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FIG. 1. Structure of neomycin.

TABLE 1. Relative responses of neomycins B and C by GLC,
agar-diffusion, and turbidimetric methods

Neomveln | 80 | 50 | 20 | o
Method®
Newwder | 2o | so | 80 | 100
GLC
Response... ... 100 101.4 | 99.3 [101.6 | 101.2
Expected re-
sponse®. ..... 100.2 (100.6 |100.9
Neomycin C
found (%). .. 0 23.4 | 54.3 | 83.9 | 100
Turbidimetric
Response... ... 100 87.8 | 68.9 | 50.9 | 38.9
Expected re-
sponse®. ..... 87.8 | 69.5 | 51.1
Agar-diffusion
Response...... 100 92.2 | 66.2 | 47.0 | 33.6
Expected re-
sponse®. . . .. 86.7 | 66.8 | 46.9

o The coefficient of variation was 1.3 for the GLC method,
1.2 for the turbidimetric method, and 3.9 for the agar-diffusion
method.

b Expected response = (neomycin B fraction) X (neo-
mycin B response) + (neomycin C fraction) X (neomycin C
response).

gen until they were assayed microbiologically. For the
gas chromatographic determination, the neomycin
solutions were diluted to 6 mg/ml. One-milliliter
amounts of the solutions were pipetted into 1.5-ml
serum vials and freeze-dried. The vials were then
capped with 13-mm, natural red rubber closures and
stored in a desiccator over silica gel until assayed.
Samples were submitted in double blind fashion to
each of three analysts and were assayed on 3 con-
secutive days.

The USP lot I reference standard (767 ug of neo-
mycin base per mg of anhydrous neomycin sulfate)
was used to calculate the neomycin content of samples.

RESPONSES TO NEOMYCINS B AND C
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RESULTS AND DISCUSSION

Responses of neomycins B and C. The relative
response of neomycin C to neomycin B (Table 1)
was lowest by the agar-diffusion method (34%,),
followed closely by the turbidimetric method
(39%). This ratio of biological response, however,
is not always constant. The variability experi-
enced over the years is as follows: agar diffusion
method, 30 to 36%:; turbidimetric method, 33 to
409,. Factors which contribute to the variability
in microbiological response were discussed by
Sokolski et al. (11). Freyburger and Johnson (3)
also reported that different microorganisms
respond differently to neomycins B and C. Since
the definition of neomycin includes all of the
neomycin entities (2), the ideal assay method
should have equal response to neomycins B and

C, as does the GLC method.
TABLE 2. Drug content of neomycin powder
GLC assay
Sample i Calculated dlﬁ:m
Neamine Neoxélycm ne'gz:?::lin“ ::;;,:3 assay
% % ng/mg ug/mg ug/mg
1 0 9.8 707 662 659
2 0 11.6 ni7 663 660
3 0 33.6 760 594 568

s Neomycins B and C.
b Antimicrobial activity of neomycin C is as-
sumed to be 359, of neomycin B.
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reference standard indicating separation of neamine,
neomycin B, and neomycin C.



308

The méf 3L ﬁlBEFIICﬂMh&&’ .ﬁl&':iﬂpablhty

o

a‘i‘ RO B
E‘Eéq[ .Is E) )lal_ig
%6’&?‘8?"3 féﬁﬁ Ho é‘x

n
ghyF ofﬁ‘

335 afg &B
il %&ﬁm -
1.39, for the GLC method, 129, for the turbidi-

metrig, methodsand 13 7%.{R8 the @sariffupion

Quantitatlve data. Fheddtomycin contient of

#nples—quantltatlid by both—the C
tlaH‘;'g!le g ifusionm methodss s listed, in 'g‘%le
2. The ditaobsy tHEEPT method indicate that

WWWW anq;33.6% of

negggycin g,},ahoweygf, néarguge, neoglyc n LPg
angbpeomyepa L
data; probatle

were not detected. Brom tlgese
: éﬂibxologicﬁli rf:sp&1se§ were

of neomyein C to be 357 o e BT
calculafed microhiglogigabarespamsesd s @b

tained agree well with values obtamed by the
agar-diffusion method.

Thus, the GLC method should be a valuable
tool for the quantitation of neomycin and for

ORONDIVIEING #KIHeon 0 snigonmot\D L& ord
SHURIDSH S0 BoINmgez wsiimihi hiohimiz 9anetsist
D wivginosit b & s o

O VA 8 eVITSICHP! AT 23209234

AprPEOMICROBION,

monitoring its blosymhcms and degradation
process&d™* ~OH

-~

4 Al TENT
£

mﬁnowledgedfo’r Supplying neamycin C.,

o HO LﬁMTURE*QITED

1. Brodasky, T. F. 1963. iafin Bypr chrofa
_ /mixed neomycin sulfat‘es-oa-barbo
35:343-354. HO

2. Food and Drug Administration. [1968. Code of fed&il regula-
tions—title 21, p. 68-78, 265. 59 Government Printing
Office, Washington, D.C.

3. Freyburger, W. A, and L. E. Johnson. 1956. Blood levels
and exc| of .orally a tered; s B
andg ? ﬁtﬂgt hemothi?am?(u 586—58§

4. Inouye;fit-and H. Ogawa A964HSepiiratfon antnduditfifative
determination of amino sugar antibjotics an i ada-
“Hol Bbaibts by'Helds gan 1mpr£j meéi})g?o '%%ﬁr{)mm
Jossaply on resin. J. Chgomagagn:H1B: 38654l nioymosk

5. Kaiser, D. é 1963. Radioisotopic assay for neomycins B, C,
and neamine. Anal. ( shS205emionn2 LI .o

6. Kaptionak, A. E., E. Biernacka, and H. J. Pazdera. 1965.

t)ASenuatimmmdnm eal fi indsA, . B,3aedTC
usmg zﬁm\x‘!‘nchnmuxkaumm&vmmmuon in ana-

Ard i

tieat » g Symposta: Frre;New

Yor aioymosl

7. Kick, VK. 1988, Test® arld 9HéBBIsEof fassay of antibiotic
ahd.antibjatic. ining|drugs. Federal Registémod3:14991~
11997, aix¢mosvl

8.0 F1a hr?h., hndC. p. Sthafinero 19%9%. Resglution of neomycin
ahd lin adtibiatic lex_by_ion h resin

chromatagraphy.|Anal. Chem. 36:104-18. 1 D
R CE e e

S Elb? J?&é %h;m s‘fcfh&‘?ii’i'éfsz 03 m:?'%m o
10,(§pkbolgki &“b {9 5 G Ghidester, 0. S. Cafp 33’ M.

eshiry | Assay methods for totgl neong*gmibl An

g 5 828.
ﬁ..Sgok“b‘gle?a Tﬁlﬁs‘ g;i‘zg;.idester(foz{nd o 1%,&33
Inflpe; 1 and physical fag t.ors oo 10) cal
r ruiee t(:){ ne%r yciasd Band C. J. Pharm. Scn F+ %9@;&29
132.£g‘su|i,0K.£ % H. MGIMD- Olﬂ69. Gas hqm [n-zoaa-
: tographi etermination; of neomycind B’ %_l g:{ign:fl

Chegm, 41:133201335 58 ... Yoenoqe

.bodiser DIO ods 101 €.1 25w noitsitsv 1o sasisfsos odT ©
noieuRib-153s ods 101 €.€ bas bodism oisraibidius ods 101 S.1

szno

.bordsm

-osm) X (moitosrt 8 misymoom = ocemoqes: bsiooqxd ¢
QO niovirosn: X (noirast O misyrnoon) 4 (senoqest 8 nioymr:
(venoqes:

arlt 109 .ylisoigoloidooim baysees s19w vad? liiny nsg
avmosa odl  noifsnimisisb oidgsigolsmoids 2sg
1otiliflicn-200  Iea\grm 0 o3 botulib 919w znmoiuloe
[e-2.1 oiai batysqiq 919w enoijuloz ods Yo 2inuorms
asds 919w elsiv odT .boitb-ssostt bns elsiv misise
brs 291weold 19ddu1 bot Iswtsn mm-&1 dliw baqqso
.boysees lisriy [og soilie 19vo 101800i29b £ nmi botore
os noidest boild slduob ni baytimdue s19w 2sigmsl
-0 £ 10 boysees 919w bas 212¢lsns 9s1ds 1o rdosy
.2¢sb svituase
-0an1 10 gy VOV) bisbnsie sonsister 1 1ol 92U odT
(o18tlue niovinosn ewoibydns Yo gm 19q sesd mioym
.29lgrmse 1o 193000 nioymosmn ads a3slusisd ot boey esw



