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1. Introduc)on	
	
The	CIPAC	994/TC/M/-	broflanilide	content	method	was	extended	to	the	UL	formulaFon	type,	
that	contains	broflanilde,	with	one	modificaFon.	This	report	was	prepared	to	demonstrate	the	
validity	of	the	extension	of	the	CIPAC	994/TC/M/-	for	total	broflanilide	in	UL	formulaFons.	The	
analysis	was	performed	by	two	separate	laboratories.	
	
A	selecFve	idenFty	test	using	the	HPLC	chromatography	acquired	in	the	assay	was	performed	to	
confirm	the	idenFty	of	broflanilide	in	the	UL	formulaFon.	

2. Method	Descrip)on	

Outline	of	CIPAC	Method:	Broflanilide	is	determined	by	reversed	phase	high	performance	liquid	
chromatography	using	UV	detecFon	at	254nm	and	external	standardizaFon.	

Reagents	

Broflanilide	reference	standard	with	known	content	

Water	HPLC	Grade	

Acetonitrile	HPLC	Grade	

Dilu1on	Solu1on	Mobile	Phase	

Mobile	Phase	Acetonitrile	–	Water	(65	+	35)	(v/v)		

Calibra)on	Solu)on		

Weigh	in	duplicate	(to	the	nearest	0.1mg)	50	mg	(s	mg)	of	the	broflanilide	standard	into	separate	
100	mL	volumetric	flasks.	Fill	it	up	to	the	mark	with	diluFon	soluFon	(SoluFons	C1	and	C2).	

Apparatus	

High	performance	liquid	chromatograph	equipped	with	a	detector	suitable	for	operaFon	at	254	
nm,	constant	temperature	column	compartment	and	an	injector	capable	of	delivering	20	µL.	
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Column	250	x	4.6	mm	(i.d.),	Waters	XSelect	CSH	C18	5µm,	or	equivalent	material		

Electronic	Integrator	or	data	system	

Ultrasonic	bath	

Filtra1on	unit	equipped	with	a	PTFE	membrane,	0.45µm		

Procedure	

a. Chromatographic	Condi1ons	(typical)	

b. System	Equilibra1on	
Inject	20	µL	porFons	of	the	calibraFon	soluFon	C1	and	repeat	the	injecFons	unFl	peak	
areas	deviate		by	less	than	±	1.0%	of	two	consecuFve	injecFons.	Then	inject	
consecuFvely	two	20	µL	porFons	of	the	second	calibraFon	soluFon	(C2).	The	mean	
response	factor	for	this	soluFon	should	not	deviate	by	more	than	1.0%	from	that	of	the	
first	calibraFon	soluFon	(C1)	otherwise	prepare	new	calibraFon	soluFons	

c. Sample	prepara1on	
Prepare	sample	soluFons	in	duplicate.	Weigh	(to	the	nearest	0.01mg)	enough	sample	to	

Parameter Specifica)on

Column	Temperature 40	ºC

Flow	Rate 1.0	mL/min

Measuring	Wavelength 254	nm

InjecFon	Volume 20	µL

Run	Time Approx.	15min

RetenFon	Time Approx.	11.5min
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contain	50	mg	Broflanilide	into	separate	100	mL	volumetric	flasks.	Fill	it	up	to	the	mark	
with	diluFon	soluFon	(Sample	soluFons	UL1-A,	UL1-B,	UL1-A	and	UL1-B).		

d. Determina1on	
Inject	in	duplicate	20	µL	porFons	of	each	sample	soluFon	brackeFng	them	by	injecFons	
of	the	calibraFon	soluFons	as	follows;	
C1,	UL1-A,	UL1-A,	C2,	UL1-B,	UL1-B,	C1,	UL2-A,	UL2-A,	C2…	
Determine	the	relevant	peak	areas.	

e. Calcula1on	
	
fi	=	s	*	P	/	Hs		
	
Where:	
fi	=	individual	response	factor	
Hs	=	peak	area	of	broflanilide	in	the	calibraFon	soluFon	
s	=	mass	of	broflanilide	in	the	calibraFon	soluFon	(mg)	
P	=	purity	of	broflanilide	standard	(g/kg)	

	
Broflanilide	content	(g/kg)	=	Hw	*	f	/	w		
	
Where:	
f	=	mean	response	factor	
Hw	=	peak	area	of	broflanilide	in	the	sample	soluFon	
w	=	mass	of	sample	taken	(mg)	

3. Method	Assessment	
	
According	to	the	CIPAC	method	extension	guideline,	the	method	extension	of	the	CIPAC	994/TC/
M/-	for	total	broflanilide	in	UL	formulaFons	was	invesFgated.	
	
One	UL	formulaFon,	CMP132-022,	was	subjected	to	this	assessment.	This	assessment	was	
performed	by	two	separate	laboratories:	
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Laboratory	1:	
Clarke	Mosquito	Control	Company	
Research	Development	&	Engineering	Laboratory	
675	Sidwell	Court	
St.	Charles,	Illinois	60174	
United	States	of	America	
	
Laboratory	2:	
Department	of	Agriculture,	Ireland	
PesFcide	FormulaFons	Laboratory	
Department	of	Agriculture,	Food	and	the	Marine	
Backweston,	Celbridge,	Co.	Kildare	W23X3PH	
Ireland	
	
The	nominal	content	of	total	broflanilide	in	the	UL	formulaFon	tested	is	10.0	g/kg	

a. Check	the	availability	of	a	CIPAC	method	for	the	formula)on	concerned	(Step	1)	
	
The	formulaFon	of	interest	is	a	single	acFve	ingredient	formulaFon.	There	is	no	exisFng	
CIPAC	method	available	for	the	UL	formulaFon	type	containing	broflanilide.	The	
formulaFon	of	interest,	CMP132-022,	contains	broflanilide.	The	method	extension	of	
CIPAC	994/TC/M/-	was	invesFgated.	
	
	

b. Check	whether	the	concentra)on	of	the	analyte	is	inside	or	outside	the	acceptability	
range	covered	by	the	samples	of	the	original	trial	(Step	2)	
	
CIPAC	994/TC/M/-	was	originally	evaluated	for	concentraFons	of	997/kg	(0.5	mg/ml,	in	
final	sample	soluFons)	The	broflanilide	content	in	the	formulaFon	of	interest	is	1.0	g/kg.	
This	is	within	the	acceptability	range	of	the	exisFng	CIPAC	method.		
	
In	the	preparaFon	of	the	sample,	the	broflanilide	concentraFon	in	the	sample	soluFon	
was	set	to	0.5	mg/ml	as	described	in	the	sample	preparaFon	secFon	of	the	exisFng	
CIPAC	method.	This	is	the	idenFcal	concentraFon	of	broflanilide	that	is	present	in	the	
calibraFon	soluFons,	thus	the	analysis	of	the	sample	soluFon	per	the	CIPAC	method	falls	
within	the	acceptable	linearity	range.	

c. Modifica)on	of	method	has	to	be	changed	in	order	to	be	specific	(Step	4)	
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In	order	to	apply	the	CIPAC	994/TC/M/-	methodology	to	the	formulaFon	of	interest,	
CMP132-022,	the	following	modificaFon	was	applied:	

i. The	diluFon	soluFon	was	changed	from	Mobile	Phase	to	neat	Acetonitrile	

This	change	is	considered	to	be	a	minor	modificaFon.	

The	Clarke	UL	formulaFon	of	interest,	CMP132-022	was	observed,	through	mulFple	
analyses,	to	exhibit	the	formaFon	a	bilayer	system	when	diluted	using	the	Mobile	Phase.	
This	bi-layer	system	demonstrated	a	higher	concentraFon	of	Broflanilide	content	in	the	
top	layer	leading	to	an	arFficially	high	recovery	of	total	Broflanilide	content	in	the	test	
samples.	
	
In	order	to	achieve	acceptable	and	accurate	recoveries	of	broflanilide	in	the	formulaFon,	
it	was	necessary	to	eliminate	the	formaFon	of	the	bilayer	system	through	the	uFlizaFon	
of	neat	acetonitrile	as	the	diluent.		

Standard	addiFon	is	a	common	and	widely	used	analyFcal	technique	to	account	for	
matrix	effects	observed	through	sample	analysis	by	spiking	sample	preparaFons	of	the	
UL	formulaFon	with	varying	volumes	of	a	stock	standard	to	generate	a	known	range	of	
standard	concentraFons	in	each	of	the	sample	soluFons,	which	also	contain	the	
unknown	amount	from	the	formulaFon.	

The	change	in	diluent	has	no	impact	on	the	quanFficaFon	or	analysis	of	Broflanilide	in	
the	formulaFon.		

The	following	text	is	proposed	for	the	inclusion	of	UL	formulaFons	in	the	exisFng	
method:	

Sample	prepara1on	
Prepare	sample	soluFons	in	duplicate.	Weigh	(to	the	nearest	0.01mg)	enough	sample	to	
contain	50	mg	Broflanilide	into	separate	100	mL	volumetric	flasks.	Fill	it	up	to	the	mark	
with	acetonitrile	and	invert	several	Fmes	to	mix	(Sample	soluFons	UL1-A,	UL1-B,	UL1-A	and	
UL1-B).		

d. Valida)on	Study	(Step	5)	
	
Specificity	and	precision	tests	were	conducted.	

i. Specificity	
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The	sample	soluFons	and	a	blank	soluFon	were	prepared	idenFcally.	A	
comparaFve	(refer	to	chromatogram	figures)	evaluaFon	of	the	sample	soluFon,	
blank	soluFon,	and	the	standard	soluFon	show	that	there	is	no	interference	with	
the	analysis	of	broflanilide.		

ii. Precision	(repeatability,	r)	
	
The	UL	sample	was	prepared	in	5	replicates	(5	separate	sub	samples)	and	
analyzed	according	to	the	specified	chromatographic	condiFons	with	the	
excepFon	of	the	modificaFons	listed	above	in	3(C).	Per	the	Horwitz	equaFon,	
the	acceptable	%RSD	for	a	sample	with	a	nominal	1.0%	concentraFon	is	as	
follows:	
	
%RSD	=	2(1-0.5*log(C))	
	
C	=	concentraFon	of	analyte	expressed	as	a	decimal	
	
	
	
	
	
	
	
	
	
	
	
For	a	1.0%	concentraFon,	this	equates	to	(2	(1-0.5*log(0.01)))	which	is	2.83%.	As	
shown	in	the	table	below,	the	repeatability	of	this	method	was	saFsfactory	with	
a	%RSD	of	0.89%	for	Lab	1	and	1.46%	for	Lab	2.	

Lab	1	-	Replicate Broflanilide	Content	(g/
kg)

%	Recovery

1 9.90 99.0

2 9.65 96.5

3 10.05 100.5

4 9.90 99.0

5 9.85 98.5

Average 9.87 98.7
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	 	 When	combining	all	results,	the	overall	%RSD	between	all	analyses	was	1.36%.		 	
	 When	applying	the	Horwitz	RaFo	(%RSD	of	the	results	/	Predicted	%RSD	from		 	 	
the	HorWitz	equaFon)	we	get	a	raFo	of	0.5	which	is	considered	fully	acceptable.	
	 	

4. Conclusion	
	
In	order	to	apply	the	CIPAC	994/TC/M/-	to	UL	formulaFons	containing	broflanilide,	the	method	
required	a	change	in	extracFon	diluent.	This	is	considered	a	minor	modificaFon.		

The	data	shown	demonstrates	that	the	method	is	specific	and	has	an	acceptable	precision	
(repeatability,	r).	Therefore,	the	modified	method	is	considered	appropriate	for	the	
determinaFon	of	Broflanilide	in	a	UL	formulaFon	and	the	extension	of	CIPAC	994/TC/M/-	to	UL	
formulaFons	is	proposed	by	Clarke.	

SD 0.144

%RSD 1.46

Lab	2	-	Replicate Broflanilide	Content	(g/
kg)

%	Recovery

1 9.93 99.3

2 9.90 99.0

3 10.08 100.8

4 10.10 101.0

5 10.03 100.3

Average 10.01 100.1

SD 0.089

%RSD 0.89

Overall	%RSD 1.36

%RSD	per	Horwitz	EquaFon 2.83

HorRat 0.5
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5. Broflanilide	Iden)ty	
	
To	verify	and	confirm	the	idenFty	of	Broflanilide,	HPLC	was	used.	The	instrument	parameters	of	
the	original	CIPAC	method	were	uFlized,	using	the	proposed	acetonitrile	diluent	as	described	
above.	

Using	these	parameters,	the	retenFon	Fme	of	the	broflanilide	peak	in	the	calibraFon	soluFon	C1	
was	compared	to	the	retenFon	Fme	of	broflanilide	in	the	sample	soluFon.	The	retenFon	Fmes	
did	not	deviate	by	more	than	2%.	

The	following	ID	test	is	proposed	as	part	of	the	scope	extension	of	the	exisFng	CIPAC	method	to	
UL	formulaFons:	

HPLC.	Use	the	HPLC	method	described.	The	RetenFon	Fme	of	Broflanilide	for	the	sample	
soluFon	should	not	deviate	by	more	than	2%	from	that	of	the	calibraFon	soluFon.	
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Figure	1.	Injec)on	of	Diluent	–	HPLC	analysis	

	

Figure	2.	Injec)on	of	Blank	prepara)on	–	HPLC	analysis	
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Figure	3.	Injec)on	of	Calibra)on	Solu)on	–	HPLC	analysis	

	

Figure	4.	Injec)on	of	Sample	prepara)on	–	HPLC	Analysis	
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