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ABSTRACT

The preliminary research work carried to find outet concentration of Gentamicin in the raw materiavo

different techniques used in this study for thengjfiaation of Gentamicin. They are microbiologiadsay method
and reversed phase HPLC. The concentration of Geicta was quantified even at very lower concenbratby

microbiological assay method and it is sensitivle Tiest organisms used is Staphylococcus epidesnaialil

Bacillus pumilus. The components present in Gertiamvere estimated by reverse phase HPLC was fomio

C1, Cla, C2a and C2. It is therefore concluded thatmicrobial assay used for assay purpose andGiRLused
for estimating the components present in Gentamildims study can be further carried out for the elepment of
Gentamicin by HPLC method as a prolonged researatk w
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INTRODUCTION

Gentamycin is an aminoglycoside antimicrobial agemoiduced by fermentation déficromonospora purpurear
Micromonospora echinospofd]. Its mechanism of action is probably analogtuthat of streptomycin: interaction
with the ribosome to induce inappropriate aminal &ccorporation into a protein during its synthg&k However,
gentamycin is not a single molecule but a complethieee major and several minor components [3]civimake it
difficult to be further separation. Therefore, genycin is marketed as a mixture. Concentratioranufoglycoside
antibiotics such as gentamicin can be measuredrwmrdber of assay systems, including microbiologassday [4],
acetylating radio enzymatic assay [5], and thearadimunoassay [6]. This report presents a modifeshnique
with additional data on the precision of the GLG@asfor known concentrations of gentamicin [7]. Tgresent
investigation was taken up to quantify the Gentamixy microbial assay method and identificationGentamicin
components by reverse phase HPLC technique [8].

The test organismBacillus pumilusis one of the best most known species in indugtri@duction of proteases
which were widely used in the food, chemical, waghiletergent and leather industries. In recentirs/due to its
producing antifungal antibiotics and chitinases, [B] pumilushas been used in the biological control of plant
disease an&taphylococcus epidermidithe most common member of CNS, is an opportungihogen habitual
inhabitant of the human epithelia and the mostgent and persistent species on most skin and nsuoembranes
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[10]. Cause of nosocomial infections in newboresiesely ill and immuno-compromised patiers,epidermidiss

also frequently isolated from post-surgical infen, especially in association with indwelling ghetic devices,
under which circumstances, together withaureusit represents a main causative aetiological ageantamicin is
an effective aminoglycoside antibiotic that islstidely used against serious and life-threateniimfections by
Gram-positive and Gram-negative aerobic bactewd,nephrotoxicity and oxidative damage limits ibd term
clinical use [11]. Gentamicin has been showed toeiase the generation of reactive oxygen speci@SjRuch as
super oxide anions [12], hydroxyl radicals, hydmgeroxide and reactive nitrogen species (RNS)idney and
lead to renal injuries [13]. Gentamicin inducedaledamage is linked with lipid peroxidation [14chprotein

oxidation in renal cortex [15]. Gentamicin inducayp(ADP-ribose) polymerase (parp) in proximal tidsi[16]. In

other hand, Gentamicin reduce efficiency in kidaayioxidant enzymes like superoxide dismutase (S©&tplase
(CAT), glutathione proxidase (GPX) and glutathig@sH) [17].

MATERIALS AND METHODS

Microbiological assay: Concentrations of gentamicin in the raw mateniate measured by the agar well method,
using Staphylococuss epidermidisICIM 2493) andBacillus pumilus(NCIM 2327) as test organisms. Gentamicin
sulphate (FLUKA), Antibiotic Assay Medium A No: 1Himedia MM 004) Incubator (30°C to 35°C)BOD
Incubator (20°C to 25°CHPLC (Waters-2487)

Using 3ml of sterile saline solution (0.9% wi/v)etB4hrs culturé&taphylococuss epidermidimdBacillus pumilus
was washed from the agar slant onto a roux bottteaining large agar medium A (AAA No:11).It wasibated
for 24 hrs at 37° C. The growth was washed fromrthiient surface using 50ml of sterile saline iolu The
dilution factor was determined which will give 25%ght transmission at about 530nm. Determine thewrh of
suspension to be added to each 100ml of agar. Bteuspension under refrigeration.

Gentamicin sulphate 100mg was weighed. It was nugd® a volume of 100ml with phosphate buffer pH3.Be
above solution was diluted from 5 - 50ml with phoate buffer. 5ml of the above solution was taketh difute to
50ml with phosphate buffer. This was used as astahhigher solution (SH). From this 25ml was taked diluted
to 100ml with phosphate buffer. This was used asdsrd lower solution (SL).

The required quantity of sample was weighed as @ft&nicin sulphate, and the volume was made u@@onlL

with phosphate buffer pH 8.0. It was transferre@%@ml separating funnel. 30ml of Chloroform wasledl and

shake well. The bottom layer was removed. This ggeovas repeated once again. Finally the supetnats

collected and keep the water bath at 70° for 1Quteito remove the residual chloroform. It was edobml of the

above solution was kept in the water bath was etilub 50ml with phosphate buffer pH 8.0. This wasdias a test
higher solution (TH). From this 25ml was taken alildted to 100ml with phosphate buffer. This waedias a test
lower solution (TL).

3.05g of Antibiotic assay medium No: 11 (AAM 11) svauspended in 100ml of distilled water. It waddabio

dissolve the medium completely and sterilized btpaiaving at 15lbs pressure (121°C) for 15 minufidse assay
medium was cooled to 45°C. 1ml of culture suspensias added to 100ml of Assay media mixed wellnyshe

sterile measuring cylinder, 25ml of assay mediurs paured to each petriplate and keep it for satigifon.

After solidification, 4 holes were made using deelorer of 5 to 8mm in diameter. The holes werekeh as SH,
SL, TH, TL. 0.1ml of the standard and test samplat®n was poured in their respective holes. Tla¢es were left
for 1-4hrs at room temperature as a period of peabation diffusion. Incubate the plates incubdtedabout 18hrs
at 35 to 37°C. Care should be taken while tranisfgithe plates from laminar bench to incubator eAfhcubation,
the diameter of zone of inhibition was measuredgisintibiotic zone reader or by veriner caliper.

Calculate the % potency of the sample (in termhefstandard) from the following equation.

% Potency = Antilog (2.0 + alog I)

Where ‘a’ may have a positive or negative value.
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(TH+TL) — (SH+SL)

(TH-TL) + (SH-SL)
SH* Standard higher solution, SL * Standard lowauson,

TH* Test higher solution, TL * Test lower solutioin*Ratio of dilution.

If the Potency of the sample is lower than 60% reater than 150% of the standard, the assay iidnasad should
be repeated.

The potency of the sample may be calculated fraretpression.
% Potency x assumed potency os#mple

100
= % w/w of Gentamicin.

Identification of Gentamicin by reverse phase HPLC:

Test Solution5 ml of methanol and 4 ml of phthalaldehyde reageere added to 10ml of a 0.1 per cent w/v
solution of the substance under examination in wated mixed well, sufficient methanol was addegtoduce
25ml, and it was heated in a water-bath at 60°Lsminutes and cooled. If the solution is not usechediately,
cool to 0° and use within 4 hours.

Reference SolutiorReference standard was prepared in the same masartbe test solution but using 10ml of a
0.1% wi/v solution of Gentamicin sulphate in pla¢¢he solution of the substance under examinatfomecessary,
the methanol content of the mobile phase was adjuso that in the chromatogram obtained with #ference
solution, the retention time of component C2 istd®0 minutes and the peaks are well separatdd nelative
retention times of about 0.13 (reagent), 0.27 (camept C1 ), 0.65 (component C2a) and 1.00 (compadD2n The
sensitivity and the volume of the reference sohutimjected and adjusted, so that the height ofpibak due to
component C1 is about 75 % of the full-scale dé¢ifsec on the chart paper. A horizontal baseline be t
chromatogram from the level portion of the curvesvpdotted immediately prior to the reagent peake Peak
height was measured above this baseline for eactpaoent. The procedure with the test solution vepeated.
The test is not valid unless the resolution betwisenpeaks due to components C2a and C2 is notHassl.3.
From the peak heights in the chromatogram obtaiwét the reference solution and the proportionsthad
components declared for Gentamicin sulphate, caleuhe response factors components C1, Cla, GR&2an
From these response factors and peak heights ichiwnatogram obtained with the test solution, date the
proportions of components C1, Cla, C2a and C2drstistance under examination. The proportions/iine the
following limits. C1 25.0 - 50.0%, Cla 10.0 - 3834and C2 +C2a 25.0 - 55.0%

RESULTS AND DISCUSSION

Gentamicin concentration could be measured in uangays. Since the concentration of Gentamicirséemetially a

matter of recognition in the pharmaceutical prefpana as a quantity check. It is important that iagpropriate
method for an accurate determination of sensitigtghosen. There are several methods in literandehave been
adopted by several researchers. In the preseriestudicrobiological assay estimated the quantitysentamicin

present in the sample and HPLC estimated the coemtsipresent in the Gentamicin sulphate.

Microbial assay was carried out in Gentamicin satphand the method carried out is cup plate methbd.assay
medium used was Antibiotic Assay Medium No: 11, ethtontains entire nutrient supplement for the ghoof
Staphylococcus epidermidimdBacillus pumilusTable: 1shows the zone diameter of Gentamicin shulphatenn

in Staphylococcus epidermidithe percentage of Potency is 103.50 %, Contentesft&nicin is 621.1476 % w/w
and the water content is 10.59 % 694.7200 % w/ve Tidble: 2shows the zone diameter of Gentamicin shulphate
in mm inBacillus pumilus;The percentage of Potency is 103.50 %, Contentenit&nicin is 617.4098 % w/w and
water content is 10.59 %, 690.4992 % w/w. The osedies include reverse phase HPLGFigure 1 This was
performed with sample and standard. Specific mattil@se was selected and it is used for determi@ergtamicin
and C18 used as a stationary phase.
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CONCLUSION

Thus the various components present in Gentamidphate like C1, Cla, C2 +C2a was detected andeplan the
graphFigure 1 & 2 by the HPLC. Since the reference standards cagtsdnd it is unavailable for other market
products, the study is not further carried outh# entire reference standard is available, théadetor Gentamicin
assay in HPLC can be developed by various reseaobcts and the method can be developed and thecstin be
continued.

1) Microbiological assay of Gentamicin Sulphatehv@taphylococcus epidermidigone diameter in mm

Table: 1

S.No SH SL TH TL
Plate : | 19.8Z | 16.3¢ | 19.97 | 16.4¢
Plate2 | 19.88] 16.98 19.98 16.38
Total 39.70| 32.70 39.9 32.80
Average| 19.85 19.3% 1998 16.40
% Potency = 103.50 %, Content of Gentamicin : 21.6476 % w/w  (As such basis) Water contdh89 % 694.7200 % w/w
(On anhydrous basis)
*S — Standard, *T — Test, *H — High, *L - Low

2) Microbiological assay of Gentamicin SulphatehB&cillus pumilus,Zone diameter in mm

Table: 2
S.No. SH SL TH TL
Plate1 | 19.82] 16.33 19.97 1642
Plate2 | 19.88 16.37 19.98 16.38
Total 39.70| 32.70 39.9 32.80
Average| 19.85 16.35 19.98 16.40
% Potency = 103.50 %, Content of Gentamicin : 6098 % w/w (As such basis) Water content5906, 690.4992 % w/w (On anhydrous
basis)
*S — Standard, *T — Test, *H — High, *L — Low
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Figure 1
SAMPLE INFORMATION
Sample Name: Gentanmycin Sulphate WS Acquired By: labuser
Sample Type: Unknow n Date Acquired: 29/01/2009 4:10:09 PM IST,
Vial: 2 Acq. Method Set: Gentamycin
Injection #: 1.2 Date Processed: 31/01/2009 4:39:57 PMIST,
Injection Volume: 5.00 ul Processing Method: GENTAMCIN_PM
Run Time: 30.0 Minutes Channel Name: 2487Channel 1
Sanmple Set Name: 29 01 2009 GENT@BINARY Proc. Chnl. Descr.: 330
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Figure: 2

Component Summary Table
Name: COMPONENT C1

[ Name RT | Area | USP Resolution |
1 |COMPONENTC1|2633 96140 2.04
2 | COMPONENTC1[2615 218626 2.01
Mean 2624 157383.185| 7*'2—.‘6“;
% RSD 0.5 |
Component Summary Table
Name: COMPONENT C1a
Name l RT Area USP Resolution
1 | COMPONENTC1a |3.162| 240176 0.77.
2 | COMPONENT C1a | 3.146 534665 0.81
Mean 3.154 | 387420.527 0.8
% RSD 0.4 ) e
Component Summary Table
Name: COMPONENT C2
Name RT Area | USP Resrx;lai;rr
1 | COMPONENT C2 | 6.453 58697 3.74
2 | COMPONENT C2 | 6.445 142015 4.15
Mean 6.449 | 100355.819 39|
% RSD 0.1 ]
Component Summary Table
Name: COMPONENT C2a
| Name RT Area USP Resolution |
1| COMPONENT C2a | 3.855 93781 0.80
2 | COMPONENT C2a | 3.842 185744 0.89
Mean 3.848 | 139762.754 0.8
% RSD 0.2
Component Summary Table
Name: Peak1 248'{Channel 1
Name RT | Area USP Resolution
1 | Peak1 2487Channel 1 | 1.533 48192
"2 | Peaki 2487Channel 1| 1.546 107685
Mean 1.540 | 77938.684
% RSD | o8 i
Component Summary Table
Name: REAGENT
Name | RT Area | USP Resolution |
1 | REAGENT | 1.881 108300 | 1.16
2 | REAGENT | 1.869| 253827 053
Mean 1.875 | 181063.383 08
CF i o v |
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