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See CIPAC E, p 49 and CIPAC K, p 86
LAMBDA-CYHALOTHRIN LONG LASTING INSECTICIDAL NETS
463/LN/(M)/-
1   Sampling. Nets and net sections should be stored in original packaging or foil wrapped. Five random sections of whole or part net must be selected according to Lambda-Cyhalothrin long-lasting insecticidal net or netting WHO specification 463/LN (year ???). Cut a clean dry piece of cardboard into a square section of 0.25m x 0.25m for use as a cutting template.  It is important to ensure that this is accurately cut. Place a layer of disposable tissue on the surface of your workspace to minimise contamination from the net for the duration of the net cutting. Wearing gloves, carefully place the uncut net section onto the cardboard square.  Gently holding the treated net between the thumb (on top) and four fingers (underneath the cardboard) carefully cut accurately around the template. Be careful not to deform, stretch, pull or crush the net. Carefully fold the net into a suitable size and place into a wide necked bottle or powder jar (120 ml).  The same cutting template may be used for cutting more than one net section.
2   Identity test. As for lambda-cyhalothrin technical 463/TC/M/2.1.
3   Lambda-cyhalothrin. As for lambda-cyhalothrin technical 463/TC/M/3, except substitute the following:
OUTLINE OF METHOD The active ingredient is extracted from the net section and dissolved in acetone containing dicyclohexyl phthalate internal standard.

REAGENTS
Acetone, HPLC grade
Glacial acetic acid, HPLC grade
Dilution solvent. Glacial acetic acid (50ml) in acetone (950ml). 
Note: The glacial acetic acid prevents the epimerisation of lambda-cyhalothrin to other isomers.

Dicyclohexyl phthalate internal standard

Internal Standard Solution. Dissolve dicyclohexylphthalate (0.155g) in dilution solvent (250 ml). Ensure sufficient quantities of this solution are prepared for all samples and standards being analysed.
Lambda-cyhalothrin working standard of known lambda-cyhalothrin content (minimum 990 g/kg). A certified standard of known purity will be available from office of Reference materials, LCG, Queens Road, Teddington, Middlesex, England, TW11 0LY.

Calibration solution. Weigh in duplicate (to the nearest 0.1 mg) about 65 mg lambda-cyhalothrin into two volumetric flasks (100 ml). Dissolve in and dilute to volume with dilution solvent.  Dilute 5.0 ml of this solution with 5.0 ml of internal standard solution and 90 ml dilution solvent (Solution Co).
APPARATUS

Wide necked bottle or powder jar (120 ml)

PROCEDURE
Quantification of total lambda-cyhalothrin
(a) Preparation of Sample Solutions. Add by measuring cylinder (95 ml) dilution solvent and by pipette (5.0 ml) internal standard solution. Mix well. Sonicate for 30 minutes shaking the bottle after 15 minutes. Allow to cool.  Mix thoroughly (Solution So).
(b) Chromatographic conditions (typical):

As for lambda-cyhalothrin technical 463/CS/M/3 except:

Injector system
Split ratio
:
     8: 1
(d) Analysis of the sample.

Carry out 1μl injections of calibration solution CA and sample solutions SA, SB, SC etc, in the following sequence and record the integrated areas of the peaks. Injection sequence: 
CA1, SA1 SA2, CB1, SA3, SA4, CA2, SB1, SB2, CB2, SB3, SB4, CA3, SC1, SC2, CB3, SC3, SC4, CA4, etc
(e) Calculation.
Lambda-cyhalothrin surface coverage is calculated in mg/m2 and g/kg.
Calculate the relative response factors (f1, f2) for the pair of calibration solutions which bracket the sample injections e.g. use CA1 and CA2 for sample injection SA1, and obtain the mean response factor f. Sample analysis should be repeated if response factors f1 and f2 differ by more than ±2% of the mean f.

Relative response factor
=
  Hs x 1000
     



         P x Ir x s x Vi
s
 = mass of lambda-cyhalothrin in the calibration solution (mg)
Hs 
 = peak area of lambda-cyhalothrin in calibration solution

Ir
 = peak area of IS in calibration solution
P
 = purity of lambda-cyhalothrin in the reference material (g/kg)
Vi
 = dilution factor, Vi = 0.05

For each net section injection, calculate the average lambda-cyhalothrin surface content.


Lambda-cyhalothrin content (mg/m2) =
Hw x 10000






  Iq x f  x d
Hw
 = peak area of lambda-cyhalothrin in sample solution

Iq
 = peak area of IS in sample solution

f
 = average relative response factor
d
 = net section area, for 0.25m x 0.25m nets d = 0.0625m2.
For each net section injection, calculate the average lambda-cyhalothrin content.


Lambda-cyhalothrin content (g/kg) =
    Hw





         Iq x f  x w
Hw
 = peak area of lambda-cyhalothrin in sample solution

Iq
 = peak area of IS in sample solution

f
 = average relative response factor

w
 = mass of net section taken, kg.

(f) Retention index
(i) Determination

As for quantification of total lambda-cyhalothrin (463/LN/(M)/3). 
(ii) Calculation of the retention index

Yn = Y0 x rn
Yn = Lambda-cyhalothrin retained on net after wash n, (g/kg)

Y0 = Lambda-cyhalothrin content at wash 0 (pre-washing), (g/kg)

r = retention index (a constant), expressed as a fraction
n = number of washes

Perform a least squares fitting to determine retention index r.
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