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ENHANCING	THE	ANTIBIOTIC	PROPERTIES	OF	MEROPENEM	WITH	HYDROPHOBIC	ION-PAIRING
Bidhan	Barua1,	Krishna	Paul1	and	Lark	J.	Perez*
1	These	authors	contributed	equally	to	this	project.
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Meropenem-TBAB

Meropenem-BDMHDAC Meropenem-TMHDAB

• 1:1	ratio	were	used	for	all	drugs	counterions	to
synthesize	HIP	complex.

• Protonated	Meropenem	 in	a	Sodium	Carbonate
buffer	solution	of	various	pH	levels.

• HIP	were	 found	 in	both	phases,	Aqueous	parts
were	predominant	for	all	counter	ions.

• Sodium	Carbonate	buffer	at	a	pH	of	9.2	and	10.6
gave	maximum	yield.

Hydrophobic	Complexes

Hydrophobic	Ion	Pairing

Characterization	of	Hydrophobic	Complexes	

All	hydrophobic	complexes	were	characterized	using	FTIR	and	1H-NMR

Antibiotic	Resistance	is	
one	of	the	most	urgent	
global	threat	to	
humankind.	Most	
antibiotics	are	
hydrophilic	in	nature	
while	proteins	and	
peptides	are	lipophilic.	
Enhancing	lipophilicity	
of	the	antibiotic	by		HIP	
can	increase	solubility	
of	the	drugs	in	human	
and	improve	
antibacterial	effect	as	
well.

We	hypothesized	that	
formation	of	a	
hydrophobic	drug	
complex	would	
change	the	physical	
properties	of	the	
antibiotic	and	
enhance	its	
antimicrobial	activity.

1H-NMR	of	Meropenem,	TBAB	and	Mero-	TBAB	HIP

Meropenem-BDMTDAC

1H-NMR	of	Meropenem,	BDMTDAC	and	Mero-	BDMTDAC	HIP

1H-NMR	of	Meropenem,	BDMHDAC	and	Mero-	BDMHDAC	HIP1H-NMR	of	Meropenem,	TMHDAB	and	Mero-	TMHDAB	HIP

Track	Dilution	MIC	Assay	of	S.	Aureus	and	MEROPENEM	+	HIP

Grow	initial	bacterial	culture	&	
incubate	overnight	5	ml	LB

Conduct	100-fold	dilution	&	create	solutions	
with	differing	antibiotic	combinations	4	ml	LB

Do	6	10-fold	dilutions	keeping	track	using	900	
microliters	LB	and	100	microliter	diluted	bacteria

Use	a	micropipette	to	create	6	rows	of	differing	dilutions	
ranging	from	-3	to	-8	and	in	higher	doses	(-1	to	-6) Incubate	overnight	and	

record	CFU	results
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Checkerboard	Assay	of	Drug	Combination	Treatments

Synergy	for	Meropenem-TBAB	is	
identified	at	sub-MIC	concentrations	of	
Meropenem	based	on	the	Loewe	
Pharmacological	Additivity	Model

• Full	Drug	Synergy	Analysis	conducted
using	synergyfinder.com.

• Consensus	observed	among	four	major
methods	for	calculating	drug	synergy.

• Synergy	calculation	highlighted	for	the
combination	of	5uM	Meropenem	with
5uM	TBAB.

• Red	bars	indicate	"synergistic"
combinations	of	the	drug	with	HIP.

• Green	bars	represent	"antagonistic"
combinations.

• The	Antibiotic	activity	of	Meropenem	+
HIP	was	way	better	than	Meropenem
itself	against	S.	Aureus.

• At	5uM	dose	Meropenem	+	TBAB	shows
54	times,	Meropenem	+	TMHDAB	shows
51	times,	Meropenem	+	BDMTDAC
shows	23	times	and	Meropenem	+
BDMHDAC	shows	22	times	better	CFU
Reduction	than	Meropenem	does.

• Among	all	the	Meropenem	+	HIP
complex	Meropenem	+	TBAB	shows	the
best	outcome	in	all	aspect.
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• Developed	an	innovative	protocol	for
synthesizing	a	range	of	novel
Meropenem	antibiotic	combination
with	hydrophobic	counterions.

• Fully	characterized	the	hydrophobic
salts	to	validate	their	structural
integrity.

• Collected	IR	and	NMR	data	along	with
percentage	yield	to	get	better	idea	of
complex	formation	and	their	future
aspect.

• Optimized	several	Track	Dilution	with
all	Meropenem	HIP	complexes	and	96-
well	plate	methodologies	against	S.
Aureus,	E.	Coli	and	Pseudomonas.

• Quantified	collected	data	using	Loewe
Pharmacological	Additivity	Model.

• Future	investigations	will	further	refine
parameters	for	enhancing	antibiotic
activity	through	hydrophobic
counterion	pairing.

• If	possible	will	work	on	preparing	the
Meropenem	HIP	nanoparticles	to
ensure	the	best	stability	and	efficacy	of
the	complexes.

* Correspondance:	perezla@rowan.edu.
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