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spectrometry, HPLC-MS/MS)R i A PCRE  AARDORE , AERCHE . FORSRE . R BERAE T P s S5 S By
Bio Bk PR 0.1% MR- LNV IR 7S BEIBUR), 32 IR 20 ok 2 [ A2 BRIV X [ (Ao | WA OB
TR | B 28 AN R SR P A A s B S5 T S L B B AL . LA Agilent Eclipse Plus RRHD C g 854
(100 mmx2.1 mm, 1.8 pm)i#A753 8, MM IE TR, RBCBTSHEI TR, SMrk i, R MG i
HeJEAE 1.0~100.0 ng/mL £tk 56 R HUf, FHOCREAE 0.999 LI F; #HBR N 0.015 mg/kg, &R A 0.05 mg/kg.
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ABSTRACT: Objective To establish an method for the determination of tamoxifen in solid drinks, liquid drinks,
hard capsules, soft capsules and table candy by high performance liquid chromatography-tandem mass spectrometry.
Methods The samples were extracted with 0.1% formic acid acetonitrile solution as ultrasonic extractant, and the
analytical solution was purified by pass-through solid-phase extraction to detect tamoxifen in solid drinks, liquid
drinks, hard capsules, soft capsules and tablet candy. Agilent Eclipse Plus RRHD C,g column (100 mmx2.1 mm,
1.8 um) was used for separation, electrospray negative ion mode, tandem mass spectrometry for detection, and
external standard method for quantification. Results That concentration of tamoxien was good linear relationship
within the range of 1.0-100.0 ng/mL, and the correlation coefficient was above 0.999; the limit of detection was
0.015 mg/kg; The limit of quantitation was 0.050 mg/kg. Conclusion The method has been verified by the method
with high sensitivity, good stability and simple operation, which can meet the requirements of precision and
sensitivity for the detection of tamoxifen in solid drinks, liquid drinks, hard capsules, soft capsules and tablet candy.

KEY WORDS: tamoxifen; high performance liquid chromatography-tandem mass spectrometry; illegal additives
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i e o6 M 38 2R 2 ORI R B, O LA U ST 254,
RIMEFER, B SAREURYIR . sty JFae i f
A M2 T B R A AU, AR R R
BT A B g RUULPA FELEE prog i 1), AR A IE 9
FOKV-H IR R Al AR TE R PRI RE . DRI At S 25 6
TRH 5 B SUelz 2l 53 M, i F AR <2 T et 00 I W A2
257, AR GRARS EREXT Py 3 dmi U H A S i
WE AR R C 2 A E R | 3L E TR AE
B PRI AL S 2R T b A A
FERE AL BRI S ETY, RG2S B & R Gt
JUHE, JHARIIREERAL . MEIIREISGR | PR D AR A "
e g Rl

ARSI b 58 25 1) 5 35 AN 24 S Y o 8 R €3
LRI -AT DL AR e B vk, %05 TR T X 2 JEURE 2
Fril, HLR SRR, iR A [R50 T3 o (A 28k
Ji¥k. QuEChERS $iAR, J&LAZNEAE N4 BOR R H Rl

EY, KA EEFEZE R (dispersive solid-phase extraction,
dSPEYEHEATHAL, AL Crg. A7 82 Al SR B 511
ZEROLTI P A AT, 22 B0 5 B R TG, mARRERS
P BARL A i RGUEPT?N, (IR AEAX & 2%, TiE
ST AR AL IO N AEA ST b PR BR R B T A AL S0
IF 488 4, B Ay (622230 A 9 B 28 i 00 i g A 0
BAT W NACR AR AR [BUATIORE . TR 2R R
(R (R . R ) AT 25 Y DL TR i, IO AL
FAC IO/ AL (] ) 45 5 8 280 AR 5 3 - B K 5T 3 12 (high
performance liquid-tandem mass spectrometry, HPLC-MS/MS)
PEAT 5E 53 A, HR LR R DR R b b B O Y
HPLC-MS/MS 73 #r5k, A D) SEnsi £ it 2 df & 4 M
FI 1S WU B AL A B A AT 5 A FOR 524

1 MR5ERE

1.1 {428, AF 5

Agilent 1290-6495 S0 AH {33 - = 5 DU T ik 1
JFHAX [TC A, 5% 25 85 75 (electrospray ionization, ESI), 3% [H
Agilent 23 H]]; XSE205DU HLFFF- (4K 0.01 mg, Fi-bAf
FEE-FER 228 7]); KH-1000E-T #8751 Pk #i (R 1 L R A
FALEEE BR/A F]); Digital Vortex Mixer TR BENR T fe(3E H
thermoscientific 23 7] ); Milli-Q #8 4 /K il %1% (3¢ [&] Millipore
28 Hl); AllegraX-30R & B ¥ UK 5 0 ML (3£ [ Beckman
Coulter 2y H]); Agilent Eclipse Plus RRHD Cj#1:(2.1 mmx50 mm,
1.8 um). Agilent InfinityLab Poroshell C;s#£(2.1 mmx100 mm,
1.9 um) . Agilent Eclipse Plus RRHD C;g #:(2.1 mmx100 mm,
1.8 um). Agilent InfinityLab Poroshell C;g#(2.1 mmx150 mm,
2.7 um)(ZE[E Agilent 23 #)); Hypersil GOLD C;g (2.1 mm=100 mm,
1.9 um)(3£[E Thermo Fisher Scientific /A#])., ACQUITY
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UPLC HSS T3 C g #:(2.1 mmx150 mm, 1.8 pm)(3& & Waters
23] o

HlE, CHE[aigal, BRFBRRAG LA RAA];
R (JFig %, 35E Anaqua Chemicals Supply /A #]); L
HISARHE R (PR S 1ST10364, JREFWEE 100 pg/mL,
K HLp] /R #5/2 F]); Captiva EMR-Lipid HF (300 mg/3 mL).
Captiva EMR-LPD (600 mg/6 mL) . ProElut®-PMR (500 mg/
6 mL); ProElut®-PMR (300 mg/3 mL)(*FE 5Tl DR A
FRAFD.

SEG TR BARYORE , B TORL . REREE | AR EE IR
FRER BRI N T A B 3K
1.2 LETE
1.2.1 AR F7) TAER

B BEZs 10 mg FH 10 mL ZIEBEHGIR, HZE
0.1%H K41, VVIBERFERE, 15, Bhlss A
WA 0.1, 02, 03, 0.5, 1.0, 5.0, 10.0, 25.0. 50.0,
100.0, 200.0. 300.0 ng/mL f ZRFbRHE TAER, —20 °CL-AF o
122 HRmam

BEEC WARCRIER 50 g, 7 SRR AY TR MARE a1
FEE BR AR PR 10 g(RBERUERL, TIRE
5%), FIEHEE 2 mm LU, BRENEY TR
AR BRI 50 g iBRE; RERRZEI 10 g ilAR (R4
HUEohr, SRR, MBRIRA] . MEFIFREURE S 1.00 g(HE
£ 0.01g), BT 50 mL RFEELCE N, 433100 100 pL ft
BEEISARMER (100 pg/mL), #& 10 min, JNA 25 mL 0.1%
HR-Z G OB 7S 10 min, B EIHWEL .

b IR SR IO i AR ZE IO MERE AR T, I
LW A SR 1 mL 3G LGRS A TR MR,
R EHLINSE o
1.2.3 ZHROkAME 8- B KRS0

(DR

38 Agilent Eclipse Plus RRHD Cig(2.1 mm=100 mm,
1.8 pm); HE#HK 0.3 mL/min #EEER: 1 pL; AR 30 °C; ish
THA R 0.1% P R/KIEH, Walit B M OHE, Ty ik 1,

=1 BERBRERF

Table 1 Gradient elution procedure

i ) /min WBIAH A/% TBAE B/%
0 90 10
6.0 10 90
7.0 10 90
7.1 90 10
10.0 90 10
QBTG4

BRI BB 55 2 U (electrospray  ionization,
ESI); FHR = £ 5 b Wi (multi-reaction monitoring,

MRM); HLEEHEE: FME SR I B AR A2 FL E: 3500 V;
TSR 7 L/min; THUREE: 300 °C; #§AGH: 11 L/min;
BSIRIE: 350 °C; BB, BERF. FIEF . EFEHIE.
il 4 F HE L3R 2,

®2 HESFHNEMETY. TREFNMELE

Table 2 Qualitative ion pair, quantitative ion pair and collision
energy of tamoxifen

k&Y BT FET filf 18 e PN N
A (M2 (M) eV A%
72.1% 25
flBEH S5 3722 140
129.1 29

TE N ERE T

1.3 HIEALIE
it Office 2016, Graphpad 8.0 JEA Tk FHAx AL AL
LSRR e B

2 HER5HH

21 {UEEHHMK
2.1.1  F#EEHa i

A B IR AE EST I H B AT i by 584, [M+H] 04y
372.2, WERFE TR T QORI AR m R R
(50 eV. 40 eV) F =AW A mz57.0. 70.1. 72.1, 90.9,
129.1, 178.1, fEBARRARAER (30 eV) R AR A mvz
58.1, 70.1. 72.1. 91.2, 129.1, H:rf nvz 72.2 i W {8 5
K, VERERE T EEEAT AR H 58 55 T ATt
R BEMEAET vz 1201 EEE T, iR
B 1, AREE T R S FragE e 2. ks
P SO 3 S 0 L B i 25 1

[CyH,NOH]*
mlz: 372.2
C +
CH, CH,
I
N CH,"
H}c’ N 2

[C\oH,]" [C.H,(NT*
m/z: 129.1 miz: 72.1

B AlBEH 35 B 2 4]
Fig.1 Mass spectral fragmentation pattern of tamoxifen
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2,12 EiEELHMHA

fl 5B IR A X 45, B8 TR K L A4,
AP S AL BEAT A3 B L SR A BB A T RER S 50,
100, 150 mm F4 Agilent Fll Waters Y Cyg (0,384 % il 555
IS a0 O BRI IE) L 43 BRSO S VTR A B o A R
PG LI 3, 4% ot A 2 B S B fil 5 25 114 4 s T
{EEBEAEZE R, XFF Agilent InfinityLab Poroshell C s #1
(2.1 mmx150 mm, 2.7 pm) {35 HE, fth BEE 25455 1% B 5
HBHE R HEF; 50 mm fAE o2 S @i 409, Wb
WART 100 mm F1 150 mm AL, AS[E] SR RIS 100 mm

BIREFRAFIRAE Y (G ITE, k4% Agilent Eclipse Plus
RRHD Cig #£(2.1 mmx100 mm, 1.8 pm) & iEFE3E1 T4 H7
2,13 REAAE A

AW B 58 T AR EE | ZIE1E A HLAHAIK L 0.1%
FBRYE W . 10 mmol/L ZFRELVE A /KA, AR shAHLL
TR B E S AT T2 B8 AR AR I R 455 WLIRT 4 3]
IR DU, B 25 0 B T IseR o, Iy
L 0.1%H ERKAE KA, MRtk nT i 1 B s, 355
AL, 10 mmol/L ZBRERF AT MK, iR B, 5
e, LA LIL, R ZIE-0.1% BRI sIA R

A é\ _
X 1.5 a
5 05F ¢ o> N = .
=2 0
= NI\ PN PN RN RNENE N SE NP A PN NI R VEMEN PN AN PN RS ROOEN NP RN PN PN N
RN A N I i A e S S T S
B ~ miz
= N
0 A
WIS — a2z 2 o
o ® & 8 g =
= 0k
= NI\ PN AN NN NN E NP PN N ROSROE T NENE N PN PN SNSRI NEN RN PN PN PN
R AN IR SN Gl S S P il S A e SN e e o S S
C g mlz
X 3r o o
= =) ~ o
®oL = N o0 = [
2 * =~ o 2 e
= ) Q ‘Q NN PRSP PN NP PN NSRRI NEMEN PN PNENRSROOENENEN RN PN PN PN
RN A N S i e S S e T
m/z
TE: A~C 4300 38 26, 25 fRHLIE T 400 i 8 1 Uik lal .
2 MBEESF G R RS I
Fig.2 Secondary fragment ion mass spectrum of tamoxifen
4'3,q21 min 4.855 min
o2 I o L4y :
S 1.0t i S 12t |
X 0.8} /l X 1.0} I
6l I =R l
o | ey L | Hypersil GOLD C
o I 2 0.6 i s
e 0.4 I . . 1= 041l | (2.1 mmx100 mm, 1.9 pm)
= 0.2} ’r \ Agilent Eclipse Plus = ::’
= o - \_ RRHD Cy5(2.1 mmx50 mm, 1.8 pm) 0.3 I o
3.6 38 40 42 44 46 48 50 52 54 30 34 38 42 46 50 54 58 62 66
{2 B4 I 1] /min P 1 [1] /min
4.502 min 4.674 min
1.4} ﬁ\ - 1.6}
g 12¢ | S L4 l
= 1.0Ff “ x 1.2+ It
x L | & 1.0} [
i 08¢ . . = 08l [
s 0.6 “ Agilent InfinityLab E'-':" 82 | | | Agilent Eclipse Plus
o4t h Poroshell C\g;(92.1"rl|;m><100 mm, {j 0.4 [ | RRHDC,, (2.1 mm~100 mm,
E 0.2} ’H o = 0ol I 1.8 um)
0+ B I N of O

25 3.0 35 40 45 50 55 60 65
PREA 7] /min

3.7 3.9 41 43 45 47 49 1.1 53 55
£ B 5[] /min

B3 Al B SR e AN ] A b Ao iz {E

Fig.3 Response values of tamoxifen on different chromatographic columns
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~2.6 6-778 min ~ 24} 7.211% min
S22} S 20} |
= i X 16 I
B 18} A 2 Of \
14l [ = 1.2} I
g 100 '\ Acquity upLC HSS g 0.8 [l Agilent InfinityLab Poroshell
06 | \T3Cis @1 mm150 mm, 1.8 yum) = 04f 1} \ C,, (2.1mmx150 mm, 2.7 um)
' ‘ ot o I

59 6.1 63 65 67 69 7.1 73 7.5 7.7
4 B4 Bt 8] /min

5.05.56.06.57.07.58.08.59.09.510.0
484 1 [ /min

P 3(%E) B SR e AR (g b iy 1oy {8

Fig.3 Response values of tamoxifen on different chromatographic columns
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25 3.0 35 40 45 50 55 60 65 7.0 75
483 i 18] /min
C
& 1.0 )
S 09 |
= 07
% 8‘2 0.1%H #2510 mmol/L Z B %%
=04
E 8% | 10 mmol/LZ Bk
0.(1) :L\ s

32 36 40 44 48 52 56 60 64 6.8
{3 B4 B 7] /min

P 4 AN IR SR X B 25 (I T ROCR 9 52 1)
Fig.4 Effects of different mobile phases on the peak
shape of tamoxifen

2.2 TRALIBFMHIMIL
22,1 RIBENGGLF

MBS EIFXERS TR, B8 TRIEER LR, LI
AP . SRR R BOSCR, Al
BE. L. 0.1%H R- ZIEH R 0.1% H FR- R s e o
PEIUR R, Lhas FE BOIAR DR PR 5 bR, 235106 [
WL WARTIORE . R, T BEEAS | BE FER 2 25
FEE TR IBOINAR B SN T4, ARKF- 0.5 mg/kg.
ST T A ORHE S2 Bn Fe FT eh 368 5 AR P s, ATk
XA T TR AR R MEFFRI 1 g #EAJS A S mL /K

SRS WARTORIUAIA 5 mL K iEFTRRE . S
SRR, A5 L3R 4 FHERGEFIH, 0.1%H RR- L IE RN
SR AL T HAl 3 FiAR (14 5).

120
100 |
S
=
E 80K = ROk
-o- fiff i 4
o= BRI
60 F = AR
B A ort
P NG 0.1%HER-FEE 0.1%H 8R- 2N
4RI

5 ARSI ) X A H S54RI 52 )
Fig.5 Effects of extraction different solvents on the
extraction of tamoxifen

222 FEECEE A g 4AL

AT R I T 5 6 7 A BBURE 285 6 (A ot i Ak 38
o DURERYORE . BEARTORE . AR R R L R
BRI 38 % 25 (A TN 4, FngRsK ¥R 0.5 mg/kg 11
AR, HE T AR BT 2%t 5 SR 4R BUCHOR ) 5
M) o 75 [ 2 B 75 D3R 250 W IIRTIR T, RERTHL TR
PO EEGEA A, PUSEIRTE 1| min P 7 A0 HE;
HAF ST AR E (5. 10, 15 min) % HEE RN
A

S ZE R LR 6, JEiME 1 min PR A AL FE A4 HEERRL
LT A—EAE G A 10 min BEYCRET 5 min,
Mk —E KRR 2 15 min, FEBECRR L B 42
Fro DRI, ASBIRSE B4 2 SR G TR E 1 min T8 75 H2
10 min PORTAL BT ZE .
223 B X ek

LEAHITE, MhEE IR s, TRATT 4
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BIEEHE FI HLB REAHZE UM | 3f 2 5 B AH A HU IV
(Captiva EMR LPD . Captiva EMR-Lipid HF) UL }&
QuEChERS #+b A ERCR . 45 R E], X F &b
AR #EFL T, Captiva EMR-Lipid HF /MiEE A LB
R RE ST, b RO A, IR R 103.2%; WARTK
BELEARTOR, BERRE . R RARER AL AR REN
PP TR ST, RAE & BEE Y EMR-LPD
ANFE DR & SR BB 0T L BR AR N-INERZ e . =
HRE Cis Mo mlfr s SR 7 b, SOR B HAE, [al
W RAE 88.4%~103.5%(& 7). I, ARHBF5T 5 K00 2 PO
&% Captiva EMR-Lipid HF /M, WAORE . R TR
BE R EE . JE OB R A ProElut®-PMR (300 mg/3 mL)
INEEEHE

120

-@- JE A AR
- KR g
—o-TifiJle 4%
—e— [E AR

[T AR /%
=

[es]
S
T

5 10 15
A IR E]/min

Pl 6 AN IRl 75 E )0 b 5 Ee 254 R 52 )
Fig.6  Effects of different ultrasound times on the
extraction of tamoxifen

M Captiva EMR-LPD (600 mg/6 mL)

M Captiva EMR-Lipid HF (300 mg/3 mL)
ProElut®-PMR (500 mg/6 mL)

M ProElut®-PMR (300 mg/3 mL)

TWAARYCR
R IZNEE 951

0
BIAYORE A e AR

B 7 ASIE] AR AR IO M BOR
Fig.7 Purification effects of different solid-phase
extraction columns

224 HALHFEER
25 LI RN (matrix effect, ME), JE 4006 kb #E 5 L,
RO BT EAEM S AR RE L IE R AR IS S R AL A P B0

BT AR, T 0w N {5 R 1 A s g B85 Y fig
MERT 2 SHIEM ME R BGE By 58 s B H
Wi, SRR B AR R R O . BT ME PR i
LA PR v 2 RRE X o A 51200, A SR F AR
HERMLR LB M BEH IS e 5 LAY ME, i58@E ) te
XA TS LIS S E R ME, 25 8RR ATAL#E vk
XF ME Rgsgmi, HAREMN 208 alLhdbnr . db)E
AN 25 11 B T VT R Ik B 1 R DE e T A i 2k, )
BB 205 -0.1% B R K (4: 1, V:V) SR 700 (4 Vi T 2R VA
2 FHL IS, #AR ()R

ME/%=( 3 5t VT i b 7 i 26 A3 /75 700 A o il 26 At R
~1)x100% 1)

ME=0 F/R¥EA ME; ME>0 /5855 215 4E
ME<0 7R 351 2 1 7F F o 4|ME| < 20%HF, 1 ME 459,
TESEBRAGIN b Al LIS 24 20%<|ME| < 50%5¢|ME[>50%
B, T ME Hp 45 sk 558 .

SO AE R, RL BAH A BN AR i,
e OB KRR ME B2 (IME[>20%); &4k
B BRI ME 7E 10%<|ME[<20% 22 8] ([E &%k ME:
—10.76%; JEH R ME: 16.60%) . Z5H LA T s, R 2 |
WIHE . WROBIEY ME B 20%LLF, BARTORHY ME
M—10.76%5 E-1.73%, FTER RN 16.60%F% 2 0.64%,
GER W 3.

225 HERBETEER

TR 1 B AR} WA TIORE | T | R |
FE A BEREE S, E RN 0.10 mg/kg K FHIfBEEE Y, i
WS M R TR I JELRE SR S 0 MAREER, g
1A FEURH X FR v ff 22 (relative standard deviation, RSD), 4%
FERhESE 5 d MAGLEE RSD<10%, 455K 4, fbhsidsy
FIARE M AT, WA TR
23 FHAEFWIE
231 FEAKMEE. BEAGRE BBR, ZEFR

RIS 1.2.1 %, Bl 0.1, 02, 0.3, 0.5, 1.0, 5.0,
10.0. 25.0. 50.0. 100.0. 200.0. 300.0 ng/mL 12 £k
ML 7 S ARl R DL 58 0 e ok B 5 W TR = AT T
KR o G5 5 Ml B = s W = T 100.0 ng/mL B
2R, /D IR LA I A R B SR R VR B B K
BN, MR R A, WREE SR KR, O R EGE W
AR/, M R WS F T 100.0 ng/mL B, HLA LR
PERRERIR | MR E R 5 PERIETER 1~4), HXR
BAGKTF 0.999, PRIk TAF 4R i B 9 o sk vk B AN
T 100.0 ng/mL. 7l 50 H I8 AE - 3L 5 Hh RS H BRI
EIRERSP, L3 FER N3 E B R, P10
£ {5 1 L (SIN=10)0 2 J7 vk € PR, A58 P A B 25 1Y)
KB 0.015 mg/kg; & A 0.050 mg/kg.
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=3 hEE MEs
Table 3 MEs of tamoxifen
FET Friffi 2 ey AHK R AL MEs/% ¥ i B /(mg/kg) FEH PR /(mg/kg)
besiilkan Y=4508.23X+2848.49 0.999 /
g3 e ai| Y=6925.53X+5949.32 0.999 53.62 0.015 0.050
HwiblE Y=5252.02X-1285.87 0.999 16.50
- e Ai| Y=6086.19X-1058.20 0.999 35.00
Eg1E — 0.015 0.050
Wb )E Y=4928.07X+2776.76 0.999 9.31
e i) Y=3707.94X-4037.64 0.999 -9.40
[ A okt — 0.015 0.050
Wb )E Y=4083.11X+1698.62 0.999 -0.23
N et} Y=3264.41X+29.24 0.999 -21.43
TR AR 0.015 0.050
wib g Y=4303.45%X-2560.62 0.999 3.58
LT Y=6860.49X+2198.15 0.999 16.60
JE R bR 0.015 0.050
A Y=5921.58X-4741.51 0.999 0.64
W R RIbR . A5 A B,
F4 HRPBEETNREEEIE
Table 4 Stability data of tamoxifen in the sample
W5 {E(0.10 mg/kg)
o — — — — — FHE RSDs/%
H1d %2d % 3d 5 4d % 5d
[ A AR 0.0960 0.0923 0.0951 0.0977 0.0901 0.0942 3.21
AR 0.1020 0.0987 0.1040 0.0994 0.0950 0.0998 3.43
T Jie 2 0.0987 0.0965 0.0923 0.0894 0.0981 0.0950 4.22
R 0.0855 0.0895 0.0818 0.0897 0.0702 0.0833 9.64
JEFrpER 0.0825 0.0802 0.0798 0.0849 0.0756 0.0806 4.29
#z5 LMEREER
Table 5 Investigation of linear range
ik B ARPEERI 1 AR 2 Lo 3 e EVE R 4 LeMvE R 5 ZMETE R 6 VLR 7
" /(ug/mL) /AU * min) /(AU * min) /(AU * min) /(AU * min) /(AU * min) /(AU * min) /(AU * min)
1 0.1 59 59 / / / / /
2 0.2 / 134 134 / / / /
3 0.3 177 / / 177 177 / /
4 0.5 / 315 / 315 / / /
5 1.0 607 / 607 / 607 607 /
6 5.0 2924 2924 2924 2924 / / 2924
7 10.0 6114 6114 6114 6114 6114 6114 6114
8 25.0 15323 / / / / / /
9 50.0 30709 30709 30709 30709 30709 30709 30709
10 100.0 / / 58281 58281 58281 58281 58281
11 200.0 / / / / 106573 106573 106573
12 300.0 / / / / / 149922 149922
b Y=614.75%—  Y=614.56X— Y=586.37X%+ Y=586.43%+ Y=536.51%+ Y=500.35X+ Y=499.67X+
” 41.087 30.527 219.030 214.990 1436.900 3578.600 3707.300
NPT 0.9999 0.9999 0.9999 0.9999 0.9986 0.9981 0.9981

T /AR AR ZIRE AL, RS S E &l a 15 .
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Fig.8 Chromatograms of matrix recovery rates for solid drinks, liquid drinks, hard capsules, softcapsules and table candy matrices
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