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ABSTRACT   
 

Bacterial infection due to methicillin resistant Staphylococcus aureus (MRSA), methicillin-

resistant S. epidermidis (MRSE) and vancomycin resistant enterococci (VRE) have emerged 

as major public health problem throughout the world. Oxazolidinone is a novel class of 

antibacterial agent and has sufficient scope for further improvement. Linezolid (LZD) is the 

first FDA approved oxazolidinone introduced for treatment of Gram positive bacteria. In 

addition to high dose and safety concerns, LZD resistance in S. aureus and VRE has been 

reported. A series of aryl-oxazolidinone compounds was synthesized with the support of 

Daiichi Sankyo India and checked for antibacterial activity. Finally, N-[((5S)-3-{3-fluoro-4-

[2-(1H-1,2,4-triazol-1-yl)pyrimidin-5-yl]phenyl}-2-oxo-1,3-oxazolidin-5-yl)methyl] 

acetamide (RBx 11760) was selected based on preliminary antibacterial potency as the lead 

compound against Gram positive bacteria. The objective of the present work was detailed 

evaluation of RBx 11760 by in vitro as well as in vivo studies and results were compared with 

commercially available LZD and vancomycin.  In addition, it was also envisaged to deliver 

RBx 11760 using biodegradable polymeric nanoparticles for prolong and sustained release to 

improve its pharmacokinetic and efficacy while addressing the poor solubility in aqueous 

medium.   

RBx 11760 displayed comparatively improved activity against methicillin sensitive S. aureus 

(MSSA), MRSA, MRSE and VRE than LZD.  At higher inoculum level and at three different 

pH conditions, the antibacterial activity of RBx 11760 and LZD was not affected, but 

vancomycin showed pH dependent activity. RBx 11760 and LZD displayed no shift in MIC 

in presence of 50% human plasma against MSSA and MRSA while vancomycin showed two-

fold shift in MIC. MIC90 of RBx 11760 and LZD against linezolid resistant (LZD
R
) strains S. 

aureus (n=11) as well as Enterococcus (n=22) were 8 and 32; 8 and 32 µg/ml, respectively. 

RBx 11760 showed 3 h post antibiotic effect (PAE) at 4 X (4 µg/ml) MIC, while LZD 
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showed same effect at 8 X (16 µg/ml) MIC level against MRSA. RBx 11760 displayed 

bactericidal potential against Streptococcus pneumoniae and static effect against MRSA, 

MRSE and VRE. RBx 11760 inhibited the biofilm production in concentration dependent 

manner and exhibited better effect than that of linezolid and vancomycin at 4 X. RBx 11760 

as well as LZD did not display cytotoxic liability in mammalian cell lines. The sub-MIC level 

of RBx 11760 and linezolid resulted in selective inhibition of proteins synthesis, while all 

other macromolecular synthesis such as DNA, RNA, cell wall and lipid synthesis were 

unaffected. RBx 11760 showed more potent protein synthesis inhibitory activity than 

linezolid and had six-fold stronger potency than linezolid. It was also noticed through serial 

passage experiment in linezolid selection, the MIC of linezolid increased to 32-fold (2 to 64 

µg/ml) as compared to only 4-fold (1 to 4 µg/ml) of RBx 11760. In molecular modeling, the 

binding energy of RBx 11760 (-8.80 kcal/mol) was found to be more than the linezolid (-

6.62kcal/mol). Quantitative in vitro metabolism studies showed that both RBx 11760 and 

LZD were extremely stable in liver microsomes of mouse, rat, dog, and human. Studies with 

recombinant enzymes showed that the major human cytochrome (CYP) isozymes did not 

metabolize RBx 11760, and it is not a CYP inhibitor in in vitro. The in vivo PK study 

demonstrated low plasma clearance and low to moderate volume distribution at steady state, 

terminal half-life of 9.3 h as compared to 0.6 h of linezolid in mouse. The oral bioavailability 

of RBx 11760 were 60%, 72% and 21% as compared to reported bioavailability >70%, >95% 

and >95% of linezolid in mouse, rat and dog, respectively. RBx 11760 showed superior in 

vitro activity against biofilm producing bacteria and also translated the activity in foreign 

body associated mouse biofilm model. RBx 11760 showed 1-log10 kill from initial control at 

4-fold lower dose than that of linezolid in mouse groin abscess model. The in vivo activity of 

RBx 11760 against sensitive S. pneumoniae was comparable to linezolid but it showed 

significantly better efficacy against resistant S. pneumoniae. In neutropenic mouse thigh 
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infection, RBx 11760 showed static effect at a half the dose of tedizolid and one fourth dose 

of linezolid. These data indicate that RBx 11760 is a promising investigational candidate and 

could be explored as a new therapeutic agent against Gram positive bacterial infections.  

However, RBx 11760 showed poor aqueous solubility required for systemic administration 

and was addressed by loading RBx 11760 in PLA-PEG nanoparticles. RBx 11760 loaded 

polymeric nanoparticles were prepared from PLA-PEG block copolymer using double 

emulsion technique. The average size and zeta potential (ζ) of drug loaded NPs were found to 

be 106.4 nm and -22.2 mV, respectively. Surface morphology was seen with the help of SEM 

which showed the spherical nature of the RBx 11760 loaded polymeric nanoparticles. In vitro 

antibacterial profile checked by agar well diffusion method showed clear zone of inhibition 

indicating release of the drug to inhibit bacterial growth. In pharmacokinetics study, 

nanoparticle showed 4.6-fold increase in AUCinf as compared to free drug by IP route in 

Swiss mice. Interestingly, circulation half-life of nanoparticle loaded RBx 11760 was 

increased to 26 h from 3.64 h of free drug. RBx 11760 nanoparticle significantly reduced 

bacterial counts in S. aureus hematogenous lung infection model and significantly improved 

the survival rate of immunocompromised mice as compared to free linezolid and 

vancomycin. In addition, RBx 11760 NPs showed significant bacterial load reduction in rat 

groin infection model against S. aureus in comparison to free drugs. Thus, RBx 11760 loaded 

nanoparticles have strong potential to be used as nanomedicine against sensitive and drug 

resistant Staphylococcus aureus infections. 



fo”o esa esfFkflfyu izfrjks/kh LVsfQyksdksdl vkWfj;l ¼,e-vkj-,l-,-½] ,l-,fiMkfeZfMl ¼,e-vkj-,l-b-½ vkSj 

osukseehlhu ,UVªksdksdkbZ ¼oh-vkj-bZ-½ ,d lkoZtfud LokLF; leL;k ds :Ik esa mHkjk gSA vkDlhtksyhMkbuksu ,d 

thok.kqjks/kh izfrfuf/k gS ftlesa Ik;kZIr lq/kkj djus dh xaqtkbl gSA ykbutksfyM ¼,y-tsM-Mh-½ xzke ikthfVo thok.kqvksa 

ds mipkj ds fy, igyh ,Q-Mh-,- vuqeksfnr vkDlhtksyhMkbuksu gSA ,jhy vkDlhtksyhMkbuksu ;kSfxd dks MkbZfp 

lkads;ks bafM;k ds leFkZu ls la”ysf’kr fd;k x;k Fkk vkSj thok.kqjks/kh xfrfof/k dh tkWp dh xbZ FkhA vUr esa ,u 

&¿¼5,l½&3&¿3&¶ywjks&4&2&¼1,p&1]2]4]f=tksy1 ,y½fifjfefMu&5&okbZ ,y½ feFkkbyÀ ,flVkekbM ¼vkj ch ,Dl 

11760½ dks izkjfEHkd thok.kqjks/kh xq.kksa ds vk/kkj ij xzke ikWthfVo thok.kq ds fo:) dk;Z djus ds fy, pquk x;k 

FkkA orZeku dk;Z dk mn~ns”; d`f=e ifjos”kh; vkSj lkFk gh izkd`frd ifjos”kh; v/;;u esa vkj- oh-,Dl- 11760  ds 

foLr`r ewY;kadu vkSj ifj.kke dks O;kolkf;d :Ik ls miyC/k ,ythMh vkSj oSudkfeflu ds lkFk rqyuk fd;k tkuk 

gSA blds vykok vkj- oh-,Dl- 11760 dks ck;ksfMxzsMscy ikWyhej uSuksd.kksa dk mi;ksx djrs gq, blds 

QkekZdksdkbusfVDl dks vkSj vf/kd csgrj cukus dh ifjdYiuk dh xbZA 

vkj- oh-,Dl- 11760 LVsfQyksdksdl vkWfj;l ¼,e-vkj-,l-,-½] ,l-,fiMkfeZfMl ¼,e-vkj-,l-b-½ vkSj osukseehlhu 

,UVªksdksdkbZ ¼oh-vkj-bZ-½ ds rqyuk esa vf/kd {kerkoku lkfcr gqvk gSA rhu fofHkUu ih-,p- Lrj ij mPp fuos”ku ls 

vkj- oh-,Dl- 11760 vkSj ,ythMh dh thok.kqjks/kh xfrfof/k izHkkfor ugh gqbZ ijUrq oSdksekbflu dh xfrfof/k ih,p 

ij fuHkZj djrh gSA vkj- oh-,Dl- 11760 vkSj ,ythMh ,evkb,l, vkSj ,evkj,l, ds f[kykQ 50 izfr”kr ekuo 

IykTek dh mifLFkfr esa ,evjlh esa dksbZ cnyko ugh vk;k ogh ij oSudkfeflu us ,evkbZlh esa nks xquk dk cnyko 

vk;kA izksVhu la”ys’k.k dks jksdus dh {kerk fyukstksfyM dh rqyuk esa 6 xquk T;knk gSA ;g Hkh ns[kk x;k gS fd 

yxkrkj ,d dze esa iz;ksx djus ls gfybutksfyM  dk ,evkbZlh 32 xquk gks tkrk gS ogh ij vkj- oh-,Dl- 11760 

dk ,evkblh dsoy 4 xquk gksrk gSA fyukstksfyM dh rqyuk esa vkjoh,Dl dh cU/ku ÅtkZ Hkh T;knk gSA ek=kRed 

vikip;h v/;;u ls irk pyk fd pwgk] dqRrk vkSj euq’;ksa ds fyoj ls ekbd zkslkse esa T;knk le; rd fLFkj jgrk 

gSA irk pyrk gS fd euq’; dk lkbVksdzkse vkblks,atkbe dk vikip; vkj- oh-,Dl- 11760 ugh dj ikrk gSA  ewl] 

pwgs vkSj dqRrk esa vkj- oh-,Dl- 11760 dh ekSf[kd tSo miyC/rk 60 izfr”kr] 72 izfr”kr vkSj 21 izfr”kr gS]  ogh 

ij yhukstksfyM dh ekSf[kd tSo miyC/rk 70 izfr”kr] 95 izfr”kr]vkSj 95 izfr”kr gSA vkj- oh-,Dl- 11760 dk 

d`f=e ifjos”kh; esa ck;ksfQYe mRiUu djus okys thok.kq ds fo:) csgrj xfrfof/k gSA U;wVªksisfud ekml ds tkW?k ds 

ladze.k esa vkj- oh-,Dl- 11760 us VsfMtksfyM dh vk/kk ek=k esa vkSj ykbfutksfyM ds ,d pkSFkkbZ [kqjkd ij izHkko 

fn[kk;kA bu vkdM+ksa ls irk pyrk gS fd vkj- oh-,Dl- 11760 xzke fuxsfVo thok.kqvksa ds ladze.k  ds mipkj ds 

fy, ,d izHkko”kkyh nok gks ldrh gSA nksgjh beY”ku rduhdh dk mi;ksx djds ih,y,&ihbZth Cykd lgikfyej 

ls vkj- oh-,Dl- 11760 yksMsM ikfyesfjd uSuksd.kksa dks rS;kj fd;k x;k FkkA nok yksMsM uSuks d.k dk vkSlr vkdkj  

vkSj thVk {kerk dze”k%  106-4 ,u vkSj &22-2 ,eoh ik;s x;sA lrg ds vkdkfjdh dks  ,lbZ,e dh lgk;rk ls 

ns[kus ij vkj- oh-,Dl- 11760 ls Hkjh gqbZ cgqyd uSuksd.k xksykdkj ds :Ik esa fn[kkbZ iM+rk gSA vxkj osy 

fM¶;wtu i)fr ls nok dh tkWp d`f=e ifjos”kh; esa djus ls thok.kqjks/kh fu’ks/k  dk Li’V {ks=  fn[kkbZ iM+rk gSA  

fnypLi ckr ;g gS fd uSuksd.kksa ls yksMsM vkj- oh-,Dl- 11760 dh ek=k vFkZ thou dks  vuyksMsM uSuksd.kksa ds 

rqyuk esa 3-64 ?kaVs ds ctk; 26 ?kaVs gks tkrh gSA vkj- oh-,Dl- 11760 uSuksd.kksa ds mi;ksx ls ,l vkWfj;l ladzfer 

QsQMs+ ds ekMy esa thok.kqvksa dh la[;k esa dkQh deh vkbZ vkSj ykbutkfyM vkSj cSdksekbflu  dh rqyuk esa izfrj{kk 

lwpd pwgksa ds thfor jgus dh nj esa dkQh lq/kkj gqvkA 

vr% vkj- oh-,Dl- 11760 yksMsM uSuksd.k esa laosnu”khy vkSj nok izfrjks/kh LVSQSyksadksdl vkWfj;l ladze.k ds 

f[kykQ uSuksesfMlhu ds :Ik esa mi;ksx djus dh {kerk dkQh etcwr gSA 
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