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Particle Creation Process
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PAAM Nanodiamond
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Carbon core

Total particle diameter  :3.6um Loading capacity ( Amitryptiine ) : 5ug (4.6 x 33mm column)
Core diameter :3.4um lon---exchange capacity : 10— 20 peqg/column
Shell radius :0.1um (2.1 x 50mm, UTAS)

Surface area : 25 m?/g (40 m?/g silica equivalent)
Pore diameter 1180 A

pH stability
Temperature stability

:1-13
:~100°C

B2-Agonists and Amphetamines '

gg Table Retention of Amphetamines and p;-Agonists
30 t N/m Ts
%{5] 1. Phenylpropanolamine 0.521 15520 2.25
15 2 Methamphetamine  0.760 25060 N/A
1‘5] 3. Tulobuterol 1168 37620 1.36
5 0 4 Mabuterol 1488 52580 1.15
E -5 i . e : 5 Mapenterol 2485 73400 1.08
0 1 2 3 4
Time (min)

Analytes: Cimaterol, tulobuterol, mabuterol and mapenterol were purchased from Sigma-Aldrich. (St. Louis, MO).
Phenylpropanolamine andmethamphetamine were obtained from Restek (Bellefonte, PA).

Sample: Analyte mixtures were created in the mobile phase as ca. 1 mg/mL solutions.

Column: Diamond Analytics Flare Mixed-Mode (2.1 x 50 mm, 4 um, 200A)

System: Agilent 1290 UHPLC, binary pump, DAD, ChemStation software

Injection volume: 1.0 pL

Temperature: 35°C  Flow rate: 0.2 mL/min
Needle wash: 1 min with methanol

Detection: UV/Vis Diode Array Detector (254 nm)

Separation of Proteins

1:BSA
2: Apotransferrin

Instrument: Agilent 1200

Column: Flare 4.6x33mm, 3.6pm vs. Kinetex 4.6x50mm, 2.6uym

Column Temp: 55°C
Mobile phase:

Mobile Phase: 70:30 10 mM aqueous phosphate buffer (pH 12):acetonitrile, isocratic

Solvent B: 1000 ml ACN +2 ml TFA

Gradient Conditions:

100% A

Solvent A: 50 ml ACN + 950 ml water + 2 m| TFA

10% A, 90% B

100% A
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240 4 Flow rate: 1.0ml/min
£ ] Injection: 2.0ul, ca. 0.2mg/ml in Solvent A
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Chromatograms corresponding to the 1st

and 50th injections of Test Mixture 1 on the Flare
column at pH 12. Order of elution of analytes: 2,4-D,
propazine, ethylbenzene, nortriptyline, imipramine
and amitriptyline.
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Instrument: Waters 1525 Binary HPLC; Breeze 3.30 SPA Software
Column: Flare Mixed-Mode 4.6x33mm, 3.6 um

Column temperature: 35°C

Mobile phase: Water + ACN (1:1) ajusted to pH 12 with NaOH

Flow rate: 1ml/min,

Test mix: 2mg/ml each of 24D, propazine, ethylbeneze, nortriptyline,
imipramine, and amitriptyline in (Water:ACN 1:1)

Injection: 5 pl, Detection: UV at 254nm

Method: Isocratic

Separation of Acidic Herbicides
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Separation on Flare MMC18
a1 d 2

(a) 2,4-D
(b) MCPA

o al
0. CooH (c) Dicamba
H
/Q (d) Dichlorprop
Y 'OCH3
o ® (e) mecoprop

Structures of 2,4-D (X =Cl, Y = H), MCPA (X = CH3, Y = H),
dichlorprop (X = CL, Y = CH3), mecoprop 2,4-D (X = CH3, Y = CH3)
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1.5 Chromatograph : Agilent 1290 Infinity Binary LC, DAD, ChemStaion software
Sample : 2 pg/mL of 2,4---D, MCPA, dicamba, dichlorprop and/or mecoprop in 1:1
ACN:H20.

Separation on Competitor C18 Column

3 b,c 4 de

Condition for Separation 1& 2:

Column : Diamond Analytics Flare Mixed-Mode (4.6 x 33 mm, 3.6um)

Injection Volume : 2 uL

Temp : 60°C

Flow rate : 1.0 mL/min

Detection : UV @ 280nm

Mobile Phase : 1.5% HCOOH in H20 (A), 1.5% HCOOH in CAN; Isocratic 10:90=A:B

Condition for separation 3 & 4 :

Column : Commercial C18 (2.6 um, 100 A, 4.6 x 50 mm )
Injection Volume : 2 uL

Temp : 30°C

0 1 2 3 4 50 1 2 3
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5 Flow rate : 1.0 mL/min
Detection : UV @ 280nm
Mobile Phase : 25mM H3P04 (A), CAN (B); Gradient 10 to 90% B in 10 mins.
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1) Hydrophobic interactions

2) lon interactions
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Diamond Flare Column [&. FEEDHTLH A XERMYRFZTLET,
ID:2.1mm L : 50mm, 100mm, 150mm

ID: 4.6 mm L : 33mm, 50mm, 100mm, 150mm

Diamon Flare Column D&
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UV absorption at 210 nm

Separation of THC Isomers
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Instrument : 1290 Infinity
Column : Flare 4.6 x33 mm, Column temperature : 45°C

Mobile phase : 410ml water + 440m| MeOH + 150m| methyl-t-butyl ether

Flow rate : 1ml/min
Sample : 0.2mg delta-8 and 0.1mg delra-9 per 1ml methanol
Injection : 0.5, Detection : UV at 210nm

Separation of CBN, CBD, A9-THC, and

mAU
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Injection| Analyte | RT,min Rs a Tailing | Asym N/m
1%t injection delta9 | 3.302 1.34 1.18 81,335
2" Injection 1st
delta8 | 3.783 2.79 1.16 1.29 1.22 88,185
delta9 | 3.303 1.31 1.17 77,916
10th
H delta8 | 3.783 2.76 1.16 1.23 1.2 85,368

THC

HPLC Conditions

Column Name: Flare C18 Mixed-Mode
Column Dimensions: 4.6 x 33mm (DA1094-2)
HPLC System: Agilent 1200

Injection Volume: 1.0yl

Detection: UV at 280nm

Flow Rate: 0.8ml/min

Mobile Phase: 500ml Dioxane + 500ml H20 + 5ml EDA + 5ml Acetic

Acid

Temperature: 65° C

Analytes: 1. Cannabidiol (CBD)

2. Cannabinol (CBN)

3. A9-tetrahydrocannabinol (A°-THC)

1.CBD

Y

1.5

Time (minutes)

2.CBN

s 4. A8-tetrahydrocannabinol (A-THC)
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Separation of Nucleobases / HILIC Column
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Separation of
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HPLC Conditions
Column Name
Column Dimensions :
HPLC

Injection Volume
Detection

Flow rate
Mobile Phase

Temp
Analytes

300 -

250 4

200

Time (minutes)

.

: Flare HILIC ( Amino-Diol )

4.6x33 mm, 3.6um , 180 A (FH1090-1)

: Agilent 1290

:0.5puL

:UVat270 nm

: 1.0 ml/min

:A:0.85% H3PO4 B:0.85in

CAN:95% to 85% B in 3 mins

:50°C
: 1. Thymine 2. Cytosine 3. Adenine 4.Guanine
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HPLC Conditions
Column Name
Column Dimensions :
HPLC

Injection Volume
Detection

Flow rate
Mobile Phase

Temp
Analytes

: Flare HILIC ( Amino-Diol )

4.6x33 mm, 3.6um, 180 A ( FH1090-1)

: Agilent 1290

:1.0puL

:UVat 254 nm

:0.8 ml/min

1 A:0.85% H,PO, in H,0

B:CAN;A/B=22/78

:25°C
: 1. Uridine monophosphate, UMP ( logP : -2.54)

2. Adenosine monophosphate, AMP ( ;ogP ; -4.79 )



