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1) SCOPE PURPOSE

¢tKAad R2O0dzYSyid Aa RSaA3IYySR (2 LINBPGARS | &dzYYl N
validationfor cannabis analytical testing methods. All data included herein are examples of

validation data obtained by INVP at its analytical laboratory, located348% Velocity Avenue,

Kelowna BC, V1V 3C2.

The purpose of this document is to provide our clienith confidence that the methods we
offer have been validated and found to be effective. It also provides confirmation that our
analytical methods are capable of meeting all Health Canada requirements for cannabis testing.

Should you have any questiongyerding the contents of this document, please do not hesitate
to contact us.
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2) POTENCY & CANNABINOID TESTING
2.1 Method Details

I.  Analysis of Cannabinoids using Uliiegh Performance Liquid Chromatograghy
Diode Array DetectioQUHPLEDAD).

Il.  This method is a modifiednited Nations Office on Drugs and Crira®OD(¢
method based on the chromatography principledtué United States
Pharmacopoeia (USBeneral Chaptex621>.

.  Complete method details are outlined iIABSOPANAOO1 Analysis of
Cannabinoids from Different Matrices by UHR)AD.

IV.  This method is capable of identifying and quantifying THC, THCA, CBD, CBDA,
CBDVA, THCV, CBG, CBGA,CBN?-THC, CBOWHCVA, CBahdCB@..

2.2 Linearity & Range

Figure2.2.1 provides a sevepoint calibration curve for CBAs an example:

Calibration
Calibration Details CBD
Calibration Type Lin, WithOffset Offset (CO) -0.0289
Evaluation Type Area Slope (C1) 0.2773
Number of Calibration Points 7 Curve (C2) 0.0000
Number of disabled Calibration Points 0 R-Square 1.0000
Calibration Plot CBD
20.0- CBD External Uv_VIS_1
25.0
20.0
o
£ 150
<
10.0
5.0
0.0 r T T T T T T T T T T T 1
0 10 20 30 40 50 60 70 80 90 100 110 120
Amount

|. Calibration curves were completed on a seygmnt range (0.1ppm, 0.5ppm, 1ppm,
5ppm, 10ppm, 50ppm & 100ppm). All cannabinoids have a range froh0@g{pm.
ll. Theaverage Rvalue for all cannabinoids was 0.9999.
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. The average relative standard deviation (RSD) for all cannabinoid calibration curves

Table 2.3.1 shows a dried flower cannabis matrix run 3 times for repeatability of

cannainoids:
CANNABINOI[ RUN1 | RUN2| RUN3 | MEAN SD RSD
CBD 2.130 2.071 1.973 2.058 0.079 3.83%
CBDA 0.653 0.630 0.600 0.628 0.027 4.30%
THC 11.162 | 11.109| 11.160 | 11.144 0.030 0.27%
THCA 125.52 | 125.42 | 125.40 | 125.45 0.064 0.05%
THCV 2.547 2.461 2.449 2.486 0.053 2.13%
CBGA 1.569 1.592 1.603 1.588 0.017 1.07%
CBN 0.445 0.455 0.454 0.451 0.005 1.11%

*All values shown are in ppm, unless otherwise indicated

Table2.3.2 shows a cannabis dried flower matrix spiked with 10ppm CBDA

CANNABINOI[ RUN1| RUN2| RUN3 | MEAN RSD | % REC
CBDA 9.208 | 9.024 | 9.103 9.11 | 0.094 | 1.04% | 91.10%
THCA 124.35| 124.81 | 125.39 | 124.85| 0.520 | 0.42% | NI/A
THC 9.65 9.69 9.65 9.66 | 0.023 | 0.24% | NI/A

*All values shown are in ppm, unless otherwise indidate

Table2.3.3 shows results from CBG standard injected 9 times at 50ppm, no matrix:

CANNABINOIIL

MAX

MIN

MEAN

SD

RSD

% REC.

CB5

50.711

50.050

50.392

0.232

0.46%

100.78%

*All values shown are ippm, unless otherwise indicated

Table2.3.4 shows cannabis oil mateswith expected values ¢20,00(ppm of CBD,
20,000ppm CBG & 4,00pm of THC

CANNABINOIl RUN1| RUN2| RUN 3| MEAN SD RSD | % REC
CBD 19686.9| 19915.7| 20398.2| 200003 | 363.14| 1.82%| 100.0%
CBG 22213.9| 22423.1| 22567.8| 22401.6| 177.93| 0.79%| 112.0%
THC 3944.6 | 3744.8 | 3954.7 | 3881.4 | 118.4 | 3.05%| 97.04%

*All values shown are in ppm, unless otherwise indicated

Table2.3.5 shows cannabis gummy matrices with expected values of 580ppm THC &

<70ppm CBD.
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CANNABINOI[ RUN 1| RUN 2| RUN 3| RUN 4] MEAN| SD | RSD | % REC
THC 553.74| 544.55| 543.96| 543.05| 546.33| 4.982| 0.91%| 94.19%

CBD 34.45| 37.81 | 37.59 | 35.89 | 36.43 | 1.58 | 4.33%| N/A
*All values shown are in ppm, unless otherwise indicated

Table2.3.6 shows intermediate precision data for several cannabinoids in a dried
flower matrix run by different analysts on different days:

ANALYST 1 THC THCAA CBD CBGA | THCV
Run 1 (ppm) 10.0203 | 114.3655 | 2.0731 | 1.4572 | 2.2307
Run 2 (ppm) 9.8463 | 113.9518 | 1.9676 | 2.0804 | 2.1616
Run 3 (ppm) 10.3044 | 114.0934 | 1.8514 | 1.4431 | 2.0909
Mean 10.057 | 114.1369 | 1.9640 | 1.6602 | 2.1611
SD (ppm) 0.2312 0.2102 0.1108 | 0.3639 | 0.0699
RSD 2.3% 0.18% 5.65% | 21.92% | 3.23%

ANALYST 2 THC THCAA CBD CBGA | THCV
Run 1 (ppm) 11.1615 | 125.5157 | 2.1299 | 1.5692 | 2.5472
Run 2 (ppm) 11.1087 | 125.4230 | 2.0708 | 1.5923 | 2.4613
Run 3 (ppm) 11.1598 | 125.3955 | 1.9727 | 1.6031 | 2.4486
Mean 11.1433 | 125.4447 | 2.0578 | 1.5882 | 2.4857
SD(ppm) 0.03 0.062 0.079 | 0.0173 | 0.0536
RSD 0.27% 0.05% 3.86% | 1.09% | 2.16%

*All values in ppm, unless otherwigadicated

|. This dataset is an example, and it has been repeated for all cannabinoids across
several matrices.
Il. Reproducibility studiethetweenlaboratory comparisons) are currently in progress.

2.4 Limit of Detection& Limit of Quantification

I. The Limit of Quantification (LoQ) was calculated based on the smallest concentration
from the linear area of the calibration curve.
Il. The LoQ for each naabinoid in this method is 0.1ppm.
ll. The Limit of Detection (LoD) was determined based on the smallest concentration
detected on the chromatogram which is distinguishable from the baseline.
IV. The LoOor each cannabinoid in this method is 0.01ppm.

2,5 Summary

Table2.5.1 below provides a validation summary
PARAMETER RESULT
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Average R 0.9999

Calibration Range 0.1-100ppm

LoQ 0.1ppm

LoD 0.01ppm

Specificity Tested in various matrices, shown to fjgecific.
Only CRMused for calibratios.

Accuracy +2%, with an RSD <1%

Repeatability

RSD <1%

Intermediate Precision

Intra-laboratory comparisons done multiple
times across several matrices.

Reproducibility

Inter-laboratory comparisonsurrently in
progress.

Robustness

Method tested with different UHPLC/HPLC
systems, differentolumns, different detectors,
liquid phases, etc. Additional experiments are
currently in progress.

2.6 Conclusion

Version:3.0

The results of internal validation studies haweirfid this method to be specific, linear,
precise, accurate and repeatable.
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3) HEAVY METAL TESTING
3.1 Method Details

I. Analysis oheavy metalsisinginductively Coupled Plasma Mass Spectrometry-(ICP
MS)

Il. This method islerived fromthe United States Pharmacopoeia (USF)neral Chapters
<232> and <233>

. Complete method details are outlined in LSBPANAOQO7 Analysis oHeavy Metals
in Cannabis Samples by {UIS.

3.2 Linearity & Range

Figure3.2.1 below shows calibration curves for Arsgis), Cadmium (Cd), Mercury
(Hg) and Lead (Pb)

PagelOof 44
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75As (KED)

Intensity [cps] (10°3)

0 5 10 15 20
Concentration [ug/]

f(x) = 5456.3179*x + 23.3195

R?=0.9999

BEC = 0.004 pg/I

LoD = 0.0021 pg/l

114Cd (KED)

Intensity [cps) (10%6)

5 10 15 20
Concentration [ug/]
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111Cd (KED)
600

Intensity [cps) (10*3)

0
0 5 10 15 20
Concentration [ug/)

f(x) = 24937.0682*x + 4.0025
R? =0.9998

BEC = 0.000 pg/l

LoD = 0.0002 pg/l

200Hg (KED)

160

140

Intensity [cps] (10%3)
8 58 38 3 8

°

00 05 10 15 20
Concentration [ug/]

f(x) = 62401.8652*x + 40.0138
R? = 0.9999

BEC = 0.001 g/l

LoD = 0.0004 pg/I

202Hg (KED)

200

150

100

Intensity [cps] (10*3)

00 05 10 15 20
Concentration [ug/]

f(x) = 68757.2907*x + 27.6302
R? = 0.9998

BEC = 0.000 pg/l

LoD = 0.0002 pg/l

208Pb (KED)
16

Intensity [cps] (10%6)
s o @ 3

0 5 10 15 20
Concentration [ug/]

f(x) = 88828.9354*x + 40.4125
R?=0.9999

BEC = 0.000 pg/l

LoD = 0.0004 pg/l

f(x) = 681290.1868*x + 9403.1486
R? =1.0000

BEC = 0.014 pg/l

LoD =0.0017 pg/l

l. The average Ralue for all heavy metals was 0.9997 across a ranges0ppb.

3.3 Accuracy& Precision

Table3.3.1 below showsepeatability data forArsenic from a dried cannabis flower
matrix injected 3 tines with 3 repeats per injection

*All values in pp, unless otherwiséndicated

HEAVY METAl RUN1 [ RUN2| RUN3 | MEAN | SD RSD
75As 72.00 | 7057 | 6859 | 7039 | 171 | 2.43%
75As 68.62 | 71.09 | 6833 | 69.35 | 152 | 2.1%%
75As 6510 | 64.01 | 69.35 | 66.15 | 282 | 4.26%
Average I s | 221 | 32%
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Table3.3.2 below shows repeatability data for Cadmium from a dried cannabis flower
matrix injected 3 times with 3 repeats per injection:

*All values in pp, unless otherwiséndicated

HEAVY METAl RUN1 [ RUN2| RUN3 | MEAN | SD RSD
111cq 173.01 | 181.19| 170.82 | 175.01 | 5.46 | 3.12%
11icq 169.56 | 177.86| 181.87 | 176.43 | 6.28 | 3.56%
111Cd 184.23 | 174.68| 178.34 | 179.08 | 4.82 | 2.6%
Average _ 176.84 | 2.07 | 1.1

Table3.3.3 below shows repeatability data fddercuryfrom a dried cannabis flower
matrix injected 3 times with 3 repeats per injection:

*All values in pp, unless otherwiséndicated

Table3.3.4 below shows repeatability data fareadfrom a dried cannabis flower

HEAVY META] RUN1| RUN2| RUN3 | MEAN | SD RSD
202Hg 265 | 2.77 2.85 2.76 010 | 3.62%
202Hg 278 | 2.74 2.74 2.75 0.02 | 0.73%
202Hg 279 | 2.80 2.62 2.74 010 | 3.6%%
Average R ¢ 0.01 | 0.36%

matrix injected 3 times with 3 repeats per injection:

*All values in pp, unless otherwiséndicated

Table3.3.5 showsintermediate precisiomatafor asanple of dried flowercannabis

run by different analysts on different days

HEAVY METAl RUN1 | RUN2| RUN3 | MEAN SD RSD
208pp 26.54 26.36 27.30 26.73 049 1.83%
208pp 27.53 27.92 27.87 27.78 0.21 0.76%
208ph 28.51 28.47 28.04 28.34 0.26 0.92%%
Average 27.62 0.82 2.97%%

ANALYST1| RUN1 | RUN2| RUN3 | MEAN SD RSD
SAs 56.76 55.46 56.59 56.27 0.71 1.26%
11icd 107.69 | 113.49| 110.23 | 110.47 291 2.63%
202Hg 3.19 3.19 3.63 3.34 0.25 7.49%
208pp 27.79 27.84 27.64 27.77 0.10 0.36%

ANALYST2| RUN1 | RUN2| RUN3 | MEAN SD RSD
>As 48.15 51.11 44.59 47.95 3.26 6.79%
11icd 130.77 | 132.86| 129.58 | 131.07 1.66 1.27%
202Hg 2.70 2.69 291 2.77 0.12 4.33%
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208pp 38.42 37.07 38.21 37.90 0.73 1.93%
*All values in pp, unless otherwisindicated

I. These experiments have been repeated across multiple cannabis matniclesling
oils, extracts, and edibles.
Il. Reproducibility studies (betweelaboratory comparisons) are currently in progress.

3.4 Limit of Detection& Limit of Quantification

I. The Limit of Quantification (LoQ) was calculated based on the smedliesentration
from the linear area of the calibration curve.
Il. The LoQ for each heavy metal in this method is 1pptemor Mercury which has an
LoQ of 0.1ppb.
ll. The Limit of Detection (LoD) was determined based on the smallest concentration
detected on thechromatogram which is distinguishable from the baseline.
IV. The LoD for each heavy metal in this method is 0.01ppb.

3.5 Summary

Table3.5.1 below provides a validation summary

PARAMETER RESULT

Average R 0.9997

Calibration Range 5-50ppb

LoQ 1ppb(0.1ppb for HY)

LoD 0.01ppb

Specificity Tested in various matrices, shown to be speci
Only CRMs used for calibrations

Accuracy +2%, with an RSD <5%

Repeatability RSD 8.1-2%

Intermediate Precision Intra-laboratory comparisons donaultiple
times across several matrices.

Reproducibility Inter-laboratory comparisons currently in
progress.

Robustness Method tested with differentextraction
solvents, different pHetc. Additional
experiments are currently in progress.
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3.6 Conclusion

I. The results of internal validation studies have found this method to be specific, linear,
precise, accurate and repeatable.
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4) PESTICIDE ANALYSIS ONMSC

4.1

VI.

Method Details

Analysis of pesticide residues by @somatography, Mass Spectrometry (GK2S)
This method is deriveftom the United States Pharmacopoeild$P General Chapter
<561>.

Complete method details are outlined in LABPANAOO04 Pesticide Residues
Analysis in Cannabis and Cannabis Products BM&C

. This method is capable of identifying 48 pesticide active ingredieoksded on the

Gal yRIG2NE OFyyloAa (SadAig[a atiz NJyLBS 3§ IAMYOAIRE
published by Health Canadand quantifying 11 of them.

The remaining 85 pesticide active ingredients can be quantified 3. (ee Section

5 of this documet).

The complete list of pesticide active ingredietiiat are quantifiablewith this method

can be found in Appendix A.

4.2 Linearity & Range

This method has a low calibration rangel@ppb) and a high calibration range (100
2000ppb).
Figure4.2.1 below shas the low calibration range f@uintozene, as an example:

Calibration Details Quintozena
Cahbration Type Lin, WahOrrsat Cffsat (GO) -516.6755
Evaluation Type Frea Siope (C1) 21T 0373
Mismbar of Calbvation Points 4 Curve (CZ) QU000
MNuriber of disabled Cabbration Points 0 R-Sqenane 0.99824
Ca Plat [+ 1%} =
P - Crariasens Extermal M5 r.\\_dl'lf::!l.rr
22900 /
20000 4 /
1soo ] /'/
15000
2, _—
8 12500 -
10000 ol
00
o0 T
P
ad
] 10 20 30 40 50 0 0 B0 =0 100 10 120
Amaunt
Calibration Results o e
No. Injaction Mame Calibration X Valua Y Walue ¥ Value Area Height
Lewal counts*min oounts
ME Guanitaton| MS Quantitation Ms M3 Quiantitation MS
Preak Poak Cruanbtaton Poak Quanlitation
: Peak Peak
Quiniozens Chuinboze ne Ouintazene Quintozens Ouintozens
4 |5 pph il 5 D0 THE B404 THE 8404 TEE 840 30701, 749
5 10 piplbs 4 10. 0000 1752 4060 1752 4060 1752 406 GE043 468
B |50 ppb 3 50 0000 AT42 B9 AT42 B593 9742 BED ITESTE 268
T 100 ppdy 4 1000000 21462 5236 21462 5236 21462 524 BAZI4Z 165
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Figure4.2.2 below shows the high calibration range for Quintozene, as an example:

Calibration Details Quintozene Matrix_5ppb-to-2000ppb
Calibration Type Lin, WithOffset Offset (CO) -21319.2339
Evaluation Type Area Slope (C1) 318.5908
Number of Calibration Points 4 Curve (C2) 0.0000
Number of disabled Calibration Points 0 R-Square 0.99843
Calibration Plot Quintozene
700000 - Quintozene External MS Quantitation
600000
500000
400000
g
<
300000
200000 -
100000 ~
o0 r T T T T T T T T T 1
0 250 500 750 1000 1250 1500 1750 2000 2250 2500
Amount
Calibration Results Quintozene
No. Injection Name Calibration X Value Y Value Y Value Area Height
Level counts*min counts
o —_— MS — MS
MS Q;z;:‘natlon MS Q;:g:(ltatlon Quantitation MS Q;z;:‘natlon Quantitation
Peak Peak
Quintozene Quintozene Quintozene Quintozene Quintozene
7 100 ppb 4 100.0000 21462.5236 21462.5236 21462.524 842242 165
8 500 ppb 5 500.0000 131339.0075 131339.0075 131339.007 5130299.702
9 1000 ppb -] 1000.0000 286474.1205 286474.1205 286474.121 11013566.554
10 2000 ppb 7 2000.0000 622374.1143 622374.1143 822374.114 24133879.357

Calibrations are available for all 11 quantifiable pesticide aatigeedients for this

method (see Appendix A for the complete list).
Average Rfor all pesticidecalibrations was 0.997.

4.3 Accuracy& Precision

Table4.3.1 below shows spiked sample of 1000ppb of Canadian Pesticide Mix to a
dried flower cannabis matrix:

PESTICIDE EXPECTED (ppb, OBTAINED (ppb)] % RECOVERY
Etridiazole 1000 1016.226 101.6%
Quintozene 1000 1019.907 102.0%
MGK264 1000 1019.872 101.9%
a-Endosulfan 1000 1010.726 101.1%
Chlorfenapyr 1000 1028.866 102.9%
b-Endosulfan 1000 1013.450 101.3%
Endosulfan sulfate 1000 1005.925 100.6%
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Table4.3.2 below shows repeatability datr a sample of pesticide active ingredients
in a dried flower cannabis matrix

PESTICIDE| RUN1 | RUN2| RUN3 | MEAN SD RSD
Etridiazole 4.98 4.95 4.5 4.81 0.27 5.59%
MGK264 5.08 5.08 4.75 4.97 0.19 3.83%
a-Endosulfan 5.93 5.81 5.58 5.77 0.18 3.08%
Quintozene 8.09 7.74 7.57 7.80 0.27 3.40%

*All values in pp, unless otherwisindicated

Table4.3.3 below shows repeatability dat@r a sample of pesticide active ingredients
in a cannabis oil matrix

PESTICIDE| RUN1 | RUN2| RUN3 | MEAN SD RSD
Cyfluthrin 48.30 47.71 47.93 47.98 0.298 0.62%
Parathion 5.69 5.66 6.27 5.87 0.344 5.85%
methyl
Cypermethrin 10.41 9.97 9.75 10.04 0.336 3.35%
Chlorphenapyry  3.39 3.95 3.71 3.68 0.281 7.63%

*All values in pp, unless otherwiséndicated

Table4.3.4 below showsntermediate precisiomatafor a sample of pesticide active
ingredients in a&annabis oil matrix, run by different analysts on different days

ANALYST1| RUN1 | RUN2| RUN3 | MEAN SD RSD
Cyfluthrin 85.98 85.74 86.35 86.02 0.307 0.36%
Parathion 80.07 80.07 80.04 80.06 0.015 0.02%
methyl
Cypermethrin 73.06 79.10 73.74 75.30 3.308 4.39%

ANALYST2| RUN1 | RUN2| RUN3 | MEAN SD RSD
Cyfluthrin 85.95 85.84 85.87 85.89 0.057 0.07%
Parathion 80.40 80.04 80.51 80.32 0.246 0.31%
methyl
Cypermethrin 72.87 72.01 73.86 72.91 0.926 1.27%

*All values in pp, unless otherwiséndicated

This dataset is an example, and it has been repeated fpesaticide active ingredients

detectable under this method, aracross several matrices.

Reproducibility studies (betweelaboratory comparisons) are currently in gress.
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4.4 Limit of Detection& Limit of Quantification

I. The Limit of Quantification (LoQ) was calculated based on the smallest concentration

from the linear area of the calibration curve.
Il. The Limit of Detection (LoD) was determined based on the smallest caten
detected on the chromatogram which is distinguishable from the baseline.
. TheLoQ &LoD for eaclpesticide active ingredienn this methodcan be found in

Appendix A

4.5 Summary

Table4.5.1 below provides a validation summary:

PARAMETER RESULT
Average R 0.997
Calibration Range 5-100ppb (low) & 10€2000ppb (high)
LoQ See Appendix A
LoD See Appendix A
Specificity Tested in various matrices, shown to be speci
Only CRMs used for calibrations.
Accuracy +3%, with an RSD ~2.5%

Repeatability

RSD <02.5%

Intermediate Precision

Intra-laboratory comparisons done multiple
times across several matrices.

Reproducibility

Inter-laboratory comparisons currently in
progress.

Robustness

Tested with different extraction solvents,
different pH and different matriceAdditional
experiments are currently in progress.

4.6 Conclusion

I. The results of internal validation studies have found this method to be specific, linear,

precise, accurate and repeatable.
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Analysis of pesticide residues biguidChromatography, Mass Spectrometry)LlGMS)
This method is derived frotine United States Pharmacopoeia (U&®neral Chapter
<561>.

Complete method details are outlined in LABPANAOQS Pesticide Redues
Analysis in Cannabis and Cannabis Productihys.

This method is capable of identifyiagd quantifying85 pesticide active ingredients

Ay Ot dzZRSR 2y
LJezitt Caradas R 6
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V. The complete list of pesticide active ingredients that degectable andjuantifiable

with this method can

5.2 Linearity & Range

be found in Appendix

Figure5.2.1 below shows aalibration curve for Resmethrin, as an example:

Calibration
Calibration Details Resmethrin
Calibration Type Lin, WithOffset, 1/A Offset (CO) 1734.9040
Evaluation Type Area Siope (C1) 508.4617
Number of Calibration Points 6 Curve (C2) 0.0000
Number of disabled Calibration Points 0 R-Square 0.9997
Calibration Plot Resmethrin
1200000 - Resmethrin External MS Quantitation
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|. Calibrations are available for all pesticide active ingredients included in this method
(see Appendix B for the complete list).
ll. The average Ralue for all pesticide active ingredients was 0.996 across a range of 5

2000ppb.
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5.3 Accuracy& Precision

Table5.3.1 shows an example of recovery and repeatability data for several pesticide
active ingredients spiked at 10ppb and added to a dried flower cannabis matrix:

PESTICIDE

RUN 1

RUN 2

RUN 3

MEAN

SD

RSD

% REC

Acephate

10.6568

10.7642

10.6415

10.6875

0.0660

0.63%

106.9%

Azadirachtin

12.1751

12.5720

11.6071

12.1180

0.4848

4%

121.2%

Iprodione

9.1905

9.7724

9.1398

9.3657

0.3515

3.75%

93.7%

Permethrin

8.5320

8.2112

7.9545

8.2325

0.2893

3.51%

82.3%

Phenothrin

11.1841

10.9633

10.9320

11.0264

0.1374

1.25%

110.3%

Dodemorph

12.0986

12.2267

12.0798

12.1350

0.0799

0.66%

121.3%

Fluopyram

13.2536

13.4809

13.0327

13.2557

0.2241

1.69%

130.3%

Hexythiazox| 14.6192| 14.2692| 14.2132
*All values shown are in ppb, unlestherwise indicated

14.3672| 0.2200| 1.53% | 143.7%

Table 5.3.2 shows an example of repeatability data for several pesticide active
ingredients in a cannabis oil matrix:

PESTICIDE| RUN1 RUN2 | RUN3 | MEAN SD RSD
Carbofuran 2.35 2.33 2.32 2.33 0.015 0.65%
Metalaxyl 2.82 2.77 2.74 2.78 0.040 1.46%
Dimethomorph| 4.35 4.30 4.29 4.31 0.032 0.75%
Fluopyram 2.48 2.44 2.55 2.49 0.056 2.24%
Boscalid 1.75 1.75 1.57 1.69 0.104 | 6.15%
Tebuconazole 1.55 1.52 1.55 1.54 0.017 1.12%

*All values shown are in ppb, unless otherwiisdicated

Table 5.3.3howsintermediate precisiordatafor a sample of pesticide active
ingredientsspiked to 10ppb in adried cannabigmatrix, run by different analysts on

different days

ANALYST 1 RUN1 | RUN2 | RUN3 | MEAN SD RSD
Clothiandin 75.88 76.44 75.97 76.10 0.30 | 0.40%
Acetamiprid 131.00 | 131.77 | 131.12 | 131.30 0.41 | 0.32%
Dinotefuran 88.83 89.58 89.83 89.41 0.52 | 0.58%
Chlorantraniliprole] 84.33 83.17 82.37 83.29 0.99 | 1.18%
Paclobutrazol 118.31 | 116.79 | 119.55 | 118.22 138 | 1.17%
Myclobutanil 108.33 | 110.71 | 112.14 | 110.39 1.92 | 1.74%

ANALYST 2 RUN1 | RUN2 | RUN3 | MEAN SD RSD
Clothiandin 97.11 96.87 96.59 96.86 0.26 | 0.27%
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Acetamiprid 103.7 104.66 | 103.48 | 103.95 0.63 | 0.60%
Dinotefuran 98.68 99.39 99.57 99.21 0.47 | 0.47%
Chlorantraniliprole, 109.05 | 108.33 | 109.31 | 108.90 051 | 047%
Paclobutrazol 124.34 | 126.34 | 124.88 | 125.19 1.03 | 0.83%
Myclobutanil 13458 | 134.72 | 135.16 | 134.82 0.30 | 0.22%

*All values in pp, unless otherwisindicated

I. The above data is an example, and was repeated across multiple concentrations for all
pesticide active ingredients and cannabis matrices.
Il. Reproducibility studies (betweelaboratory comparisons) are currently in progress.

5.4 Limit of Detection& Limit of Quantification

I. The Limit of Quantification (LoQ) was calculated based on the smallest concentration
from the linear area of the calibration curve.
Il. The LoQor each pesticide active ingredient in this method is 1ppb.
ll. The Limit of Detection (LoD) was determined based on the smallest concentration
detected on the chromatogram which is distinguishable from the baseline.
IV. ThelLoD for each pesticide active ingreni in this method is 0.1ppb.

5.5 Summary

Table5.5.1 below provides a validation summary:

PARAMETER RESULT

Average R 0.9993

Calibration Range 5-2000ppb

LoQ 1lppb

LoD 0.1ppb

Specificity Tested in various matrices, shown to be speci
Only CRMs usddr calibrations.

Accuracy +2%, with an RSD ~2%

Repeatability RSD <Q@-2%

Intermediate Precision Intra-laboratory comparisons done multiple
times across several matrices.

Reproducibility Inter-laboratory comparisons currently in
progress.

Robustness Method tested with different extraction
solvents& different pH.Additional experiments
are currently in progress.
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5.6 Conclusion

I. The results of internal validation studies have found this method to be specific, linear,
precise, accurate and reptsble.

Page22 of 44



’Jf INNOVATE

Phytoceuticals INVP Cannabidethod Validation Summary

Issue date3 October 2022
Revised date30 January 2023

Version:3.0

6) AFLATOXIN ANALYSIS
6.1 Method Details

I.  Analysis o&flatoxinsby Liquid ChromatographyMass Spectrometry (LKS)
Il. This method is derived frotie United States Pharmacopoeia (U&®neral Chapter
<561>.
. Complete methodletails are outlined in LABOPANAOOG Analysis of Aflatoxins in
Cannabis and Cannabis Products iyMSC

6.2 Linearity & Range

Figure6.2.1 below shows calibration curve for Aflatoxin G1, as an example

Calibration

Calibration Details Aflatoxin G1
Calibration Type Lin, WithOffset Offset (CO) 69.1470
Evaluation Type Area Siope (C1) 299.3089
Number of Calibration Points 7 Curve (C2) 0.0000
Number of disabled Calibration Points 0 R-Square 0.9998
Calibration Plot Aflatoxin G1

70000 - Aflatoxin G1 External MS Quantitation
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I. Calibration curves are available for Aflatoxin B2, G1 & G2 as well as Ochratoxin A.
Il. Average Rvalue for all aflatoxins was 0.9998 with an average RSD of 1.86%.
ll. The range for Aflatoxin B1 & G1 i2Q0ppb, while the range for Aflatoxin B2 & G2 is
0.3-60ppb.

6.3 Accuracy& Precision

Table6.3.1 belowshows recovery and repeatability data for a dried cannabis flower
matrix spiked with 30ppb of Aflatoxin B2 & G2, and 100ppb of B1 & G1.:

AFLATOXIN

RUN 1

RUN 2

RUN 3

MEAN

SD

RSD

% REC

Bl

115.437

114574

115.820

115.280

0.640

0.56%

115.3%
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Gl 128.034| 128.475| 129.096| 128.535| 0.420 | 0.42% | 128.5%
B2 34.077 | 33.623 | 34.060 | 33.920| 0.760 | 0.76% | 113.1%
G2 37.232 | 38.390 | 38.603 | 38.075| 0.737 | 1.94% | 126.9%

*All values shown are in ppb, unless otherwise indicated

Table6.3.2 below shows recovery amepeatability data for a dried cannabis flower
matrix spiked with 3ppb of Aflatoxin B2 & G2, and 10ppb of B1 & G1:

AFLATOXIN RUN1| RUN2| RUN3 | MEAN SD RSD | % REC
Bl 9.724 | 9.594 9.500 9.606 | 0.110 | 1.17% | 96.0%
Gl 10.472| 10.404 | 10.191 | 10.355| 0.140 | 1.42% | 103.6%
B2 2.960 | 2.876 2.852 2.896 | 0.050 | 1.96% | 96.5%
G2 3.257 | 3.326 3.278 3.287 | 0.030 | 1.08% | 109.6%

*All values shown are in ppb, unless otherwise indicated

Table6.3.3 below shows recovery and repeatability data for a dried cannabis flower

matrix spiked withl.5ppb of Aflatoxin B2 & G2, arighpb of B1 & G1.:

AFLATOXIN RUN1| RUN2| RUN3 | MEAN SD RSD | % REC
Bl 4.186 | 4.377 4.433 4332 | 0.129 | 2.99% | 86.70
G1 4418 | 4.517 4.693 4.540 | 0.140 | 3.07% | 90.8%0
B2 1.504 | 1.418 1.461 1.461 | 0.043 | 2.9%6 | 97.%%
G2 1591 | 1571 1.612 1591 | 0.020 | 1.2% | 106.1%

*All values shown are in ppb, unless otherwise indicated

Table6.3.4 below shows recovery and repeatability data for a cannabis matrix spiked

with 3 different concentrations of Ochratoxin A:

OCHRATOXI[ RUN 1] RUN2|[ RUN3 | MEAN| SD | RSD | % REC
1ppb Spike | 1.39 | 1.38 | 127 | 1.30 | 0.08 | 5.78% | 130.0%
10ppb Spike | 11.49 | 11.25 | 11.41 | 11.39 | 0.12 | 1.06% | 113.9%
20ppb Spike | 25.15 | 25.62 | 24.90 | 25.22 | 0.36 | 1.44% | 126.1%

*All values shown are in ppb, unless otherwise indicated

Table6.3.5 showsintermediate precisiordatafor a sample of aflatoxins spiked to
50ppb of Aflatoxins B1 & G15ppb of Aflatoxins B2 & GR20ppb of Ochratoxin M
a dried cannabis matrix, run by different analysts on different days

ANALYST 1 RUN1 | RUN2 | RUN3 | MEAN SD RSD
Aflatoxin B1 59.79 60.41 59.98 60.06 0.32 | 0.53%
Aflatoxin G1 64.75 67.27 66.16 66.06 126 | 1.91%
Aflatoxin B2 17.15 17.76 17.43 17.45 0.31 | 1.75%
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Aflatoxin G2 18.90 19.71 19.66 19.42 0.45 | 2.34%
Ochratoxin A 25.15 25.62 24.90 25.22 0.36 | 1.44%

ANALYST 2 RUN1 | RUN2 | RUN3 | MEAN SD RSD
Aflatoxin B1 56.36 54.58 56.54 55.83 1.08 | 1.94%
Aflatoxin G1 60.03 59.03 60.98 60.01 0.98 | 1.62%
Aflatoxin B2 16.05 16.11 16.33 16.16 0.15 | 0.91%
Aflatoxin G2 16.97 16.46 16.43 16.62 0.30 | 1.83%
Ochratoxin A 21.52 23.46 22.47 22.48 0.97 | 4.33%

*All values shown are in ppb, unless otherwiisdicated

I. The above datare examples, andthey wererepeated across multiple concentrations
for all aflatoxins and cannabis matrices.
Il. Reproducibility studies (betweelaboratory comparisons) are currently in progress.

6.4 Limit of Detection& Limit of Quantfication

I. The Limit of Quantification (LoQ) was calculated based on the smallest concentration
from the linear area of the calibration curve.
Il. The LoQ for each aflatoxin was found to be 0.3ppb.
. The Limit of Detection (LoD) was determined based on the srhabesentration
detected on the chromatogram which is distinguishable from the baseline.
IV. The L® for each aflatoxin was found to be 0.1ppb.

6.5 Summary

Table6.5.1 below provides a validation summary:

PARAMETER RESULT

Average R 0.9996

Calibration Range Aflatoxin B1 & G1:-200ppb
Aflatoxin B2 & G2: 0-80ppb

LoQ 0.3ppb

LoD 0.1ppb

Specificity Tested in various matrices, shown to be speci
Only CRMs used for calibrations.

Accuracy +1%, with an RSD <0145%

Repeatability RSD <04.5%

Intermediate Precision Intra-laboratory comparisons done multiple
times across several matrices.
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Reproducibility Inter-laboratory comparisons currently in
progress.
Robustness Tested with different extraction solvents,

different pH and differenmatricesAdditional
experiments are currently in progress.

6.6 Conclusion

I. The results of internal validation studies have found this method to be specific, linear,
precise, accurate and repeatable.
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I. Analysis oferpenesusingGas ChromatographyFlame lonization Detector (G&D)
Il. This method is a modified United Nations Office on Drugs and Crime (UNODC)

method.
Different Matrices by

AppendixC.

7.2 Linearity & Range

GEID

Complete method details are outlined in LABPANAOG3 Analysis off erpenes from

The complete list oferpenesthat aredetectablewith this method can be found in

Figure7.2.1 below shows a Eucalyptol calibration curve, as an example:

Version:3.0

Calibration

Calibration Details Eucalyptol
Calibration Type Lin, WithOffset Offset (C0) -0.0093
Evaluation Type Area Slope (C1) 0.0142
Number of Calibration Points 9 Curve (C2) 0.0000
Number of disabled Calibration Points 0 R-Square 0.9981
Calibration Plot Eucalyptol |

1200 - Eucalyptol External BackDetector
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I. A sevenrpoint calibration curve was chosen (1ppm, 5ppm, 10ppm, 50ppm, 100ppm,
150ppm & 300ppm) to select the linear part of the calibration curves. The avefage R
value across this range was 0.994.

7.3 Accuracy& Precision

Table7.3.1showsan example 060ppm ofseveral different terpenespiked to a dried
flower cannabis matrix
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TERPENE EXPECTED @p | OBTAINED (pp) % RECOVERY
Camphene 50 48.026 96.1%
b-Myrcene 50 44.713 89.4%
Phellandrenes 50 50.061 100.1%
3-Carene 50 48.276 96.6%
Eucalyptol 50 53.712 107.4%
Ocimenes 50 54.915 109.8%

Table7.3.2 shows repeatability data for a sample of terpenes in a dried flower
cannabis matrix:

TERPENE RUN1 | RUN2| RUN3 | MEAN SD RSD
a-Pinene 8.894 9.198 8.674 8.922 0.263 2.95%
Camphene 54.439 | 56.970| 52.745 | 54.718 | 2.126 3.88%
Sabinene 0.699 0.686 0.673 0.686 0.013 1.8%%
b-Pinene 18.222 | 18.874| 17.782 | 18.292 | 0.550 3.01%
b-Myrcene 68.073 | 71.715| 65.578 | 68.455 | 3.086 4.51%
Phellandrenes| 49.722 | 52.368 | 48.094 | 50.061 | 2.157 4.31%
3-Carene 54.735 | 56.754 | 53.354 | 54.948 | 1.710 3.09%
a-Terpinene 4.006 4.091 3.949 4.014 0.072 1.79%
0-Cymene 6.224 6.471 6.071 6.255 0.202 3.23%
D-Limonene 30.350 | 31.579| 29.389 | 30.439 | 1.097 3.60%
Eucalyptol 59.475 | 62.624| 57.406 | 59.835 | 2.627 4.39%
Ocimenes 54.438 | 57.691| 52.615 | 54.915 | 2.572 4.68%
gTerpinene 3.063 3.136 3.031 3.077 0.054 1.75%
Sabinene 1.662 1.763 1.616 1.680 0.075 4.46%
hydrate

*All values in pm, unless otherwis@ndicated

The above data are examples, and they were repeated across multiple concentrations
for allterpenesand cannabis matrices.
Reproducibility studies (betweelaboratory comparisons) are currently in progress

TheLimit of Quantification (LoQ) was calculated based on the smallest concentration
from the linear area of the calibration curve.

. The LoQ for eacterpenewas found to belppm
The Limit of Detection (LoD) was determined based on the smallest concentration
detected on the chromatogram which is distinguishable from the baseline.
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IV. The LoD for eacterpenewas found to be 0.1pp.

7.5 Summary

Table7.5.1 below provides a validation summary:

PARAMETER RESULT

Average R 0.994

Calibration Range 1-300ppm

LoQ 1ppm

LoD 0.1ppm

Specificity Tested in various matrices, shown to be speci
One overlapping pair was identified: alpha
Cedrene & Caryophyllene. This pair can be
further assigned by GMIS. Only CRMs used fo
calibrations.

Accuracy +5%, with an RS£1-10%

Repeatability

RSD <b%

Intermediate Precision

Intra-laboratory comparisons done multiple
times across several matrices.

Reproducibility

Inter-laboratory comparisons currently in
progress.

Robustness

Additional experiments are currently in

progress.

7.6 Conclusion

Version:3.0

I. The results of internal validation studies have found this method to be specific, linear,
precise, accurate and repeatable.
Il. There is one pair for which this method was found not to be specific: eljgthene &
CaryophylleneSamples containing those terpenes will be further assigned bM&C
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8) RESIDUAL SOLVENTS
8.1 Method Details

I.  Analysis ofesidualsolventsusing Gas Chromatograplylame lonization Detector

(GGFID).

Il. This method islerived fromthe United States Pharmacopia (USP) General Chapter
<467>.

. Complete method details are outlined in LABPANAOO8 Residual Solvent Analysis
for Cannabis and Cannabis Products byFGC

IV. The complete list ofesidual solvents that are detectable and quantifiabi¢h this
method @n be found in AppendiR.

8.2 Linearity & Range

Figure8.2.1 below shows a calibration curve for Acetone, as an example:

Calibration
Calibration Details Acetone
Calibration Type Lin, WithOffset Offset (C0) -0.0705
Evaluation Type Area Siope (C1) 0.0026
Number of Calibration Points 15 Curve (C2) 0.0000
Number of disabled Calibration Points 0 R-Square 0.9996
Calibration Plot Acetone

14.0 Acetone External BackDetector
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|. Calibration curves are available for all other residual solvents. A complete list of
residual solvents detected argiantified by this method is available in Appendix D.

ll. The average Ralue across théquid residual solvent range (168000ppm) was
0.9997.
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