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Section 1: Synthesis of meloxicam cocrystals.

Meloxicam was reacted with 12 selected coformers: 1-hydroxy-2-naphthoic acid,
salicylic acid, succinic acid, 4-hydroxybenzoic acid, glutaric acid, maleic acid, L-malic acid,
benzoic acid, DL-malic acid, hydrocinnamic acid, glycolic acid, and fumaric acid. Cocrystal
formation was achieved either via slurry or ball-mill techniques. Details for the syntheses are
provided below.

Synthesis of meloxicamel-hydroxy-2-naphthoic acid (1:1) cocrystal (1) — 0.700 g
(2.99 mmol) meloxicam and 0.391 g (2.07 mmol) of 1-hydroxy-2-naphthoic acid were slurried at
ca. 250 rpm in 3mL of THF overnight sealed under ambient conditions. The resulting solid was
filtered and washed with THF. 1 was obtained in ca. 90% yield.

Synthesis of meloxicamesalicylic acid (1:1) cocrystal form 111 (2) — 0.876 g (2.49
mmol) meloxicam and 0.350 g (2.53 mmol) of salicylic acid were slurried at ca. 250 rpm in 2
mL of THF overnight sealed under ambient conditions. The resulting solid was filtered and
washed with THF. 2 was isolated in ca. 84% yield.

Synthesis of meloxicamesuccinic acid (2:1) cocrystal (3) — 0.880 g (2.50 mmol)
meloxicam and 0.150 g (1.27 mmol) of succinic acid were slurried at ca. 250 rpm in 3 mL of
THF overnight sealed under ambient conditions. The resulting solid was filtered and washed
with THF. 3 was isolated in ca. 78% vyield.

Synthesis of meloxicame4-hydroxybenzoic acid (1:1) cocrystal (4) -0.175 g (0.498
mmol) meloxicam was ball-milled with 0.069 g (0.498 mmol) of 4-hydroxybenzoic acid and 40

uL of THF for 30 minutes, generating 4 in ca. 100% yield.



Synthesis of meloxicameglutaric acid (1:1) cocrystal (5) —0.179 g (0.511 mmol)
meloxicam was ball-milled with 0.0699 g (0.529 mmol) of glutaric acid and 40 uL of chloroform
for 30 minutes, producing 5 in ca. 100% yield.

Synthesis of meloxicamemaleic acid (1:1) cocrystal (6) — 0.750 g (2.13 mmol)
meloxicam and 0.248 g (2.13 mmol) of maleic acid were slurried at ca. 250 rpm in 2 mL of THF
overnight sealed under ambient conditions. The resulting solid was filtered and washed with the
same solvent employed for the slurry. 6 was isolated in ca. 92% yield.

Synthesis of meloxicameL-malic acid (1:1:1) cocrystal of a salt (7) — 0.897 g (2.55
mmol) meloxicam and 0.182 g (1.36 mmol) of L-malic acid were slurried at ca. 250 rpm in 3mL
of THF overnight sealed under ambient conditions. The resulting solid was filtered and washed
with THF and afforded an ca. 92% vyield of 7.

Synthesis of meloxicamebenzoic acid (1:1) cocrystal (8) — 0.176 g (0.501 mmol)
meloxicam and 0.061 g (0.500 mmol) of benzoic acid were slurried at ca. 250 rpm in 3 mL of
ethyl acetate overnight sealed under ambient conditions. The resulting solid was filtered and
washed with ethyl acetate. 8 was isolated in ca. 81% yield.

Synthesis of meloxicameDL-malic acid (2:1) cocrystal (9) — 0.880 g (2.50 mmol)
meloxicam and 0.170 g (1.27 mmol) of DL-malic acid were slurried at ca. 250 rpm in 3 mL of
THF overnight sealed under ambient conditions. The resulting solid was filtered and washed
with THF. 9 was isolated in ca. 79% vyield.

Synthesis of meloxicamehydrocinnamic acid (1:1) cocrystal (10) — 0.702 g (2.00
mmol) meloxicam and 0.300 g (1.99 mmol) of hydrocinnamic acid were slurried at ca. 250 rpm
in 3 mL of ethyl acetate overnight sealed under ambient conditions. The resulting solid was

filtered and washed with ethyl acetate. 10 was isolated in ca. 78% vyield.



Synthesis of meloxicameglycolic acid (1:1) cocrystal (11) — 0.950 g (2.70 mmol)
meloxicam and 0.206 g (2.70 mmol) of glycolic acid were slurried at ca. 250 rpm in 2 mL of
ethyl acetate overnight sealed under ambient conditions. The resulting solid was filtered and
washed with ethyl acetate. 11 was isolated in ca. 92% yield.

Synthesis of meloxicamefumaric acid (2:1) cocrystal (12) — 0.880 g (2.50 mmol)
meloxicam and 0.150 g (1.29 mmol) of fumaric acid were slurried at ca. 250 rpm in 3 mL of
THF overnight sealed under ambient conditions. The resulting solid was filtered and washed

with THF. 12 was isolated in ca. 81% yield.



Section 2: Solid-state characterization results of the dissolution studies in 25 mM sodium
phosphate buffer at pH 6.5 and 37 °C.

2000 4
1800

i |

I I
1600 - \‘ 1 post dissolution study
400 i \ . »..A»H‘"“‘\W“N WA '«Mw My ‘w y M ot W It Ay 1

1 b

] | ) I
1200+ I f \ H Il

\
| il T 1 before dissolution study
E Ty TR \‘ Jring * (WARCENY »v.a} \ad W VIV U o Metrcnn A AN e_tottnd

1000

800 1-Hydroxy-2-Naphthoic acid

Relative Intensity

00 N |
JLLA_M ULUVJW\JJ“““ NOUVLUE

M

Meloxicam form |
A

Meloxicam form llI

-
o -
0

r~-rrr-rrrr-rrrrr-rrr-rrr1rr1rTTrTl
10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
2Theta (deg)

Figure S1. Comparison of PXRD profiles of meloxicam form I1l, meloxicam form I, 1-hydroxy-
2-naphthoic acid, 1 prior to dissolution study and 1 post dissolution study.
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Figure S2. Comparison of PXRD profiles of meloxicam form Il11, meloxicam form I, salicylic
acid, 2 prior to dissolution study and 2 post dissolution study.
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Figure S3. Comparison of PXRD profiles of meloxicam form I11, meloxicam form I, succinic
acid, 3 prior to dissolution study and 3 post dissolution study
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Figure S4. Comparison of PXRD profiles of meloxicam form 11, meloxicam form I, 4-
hydroxybenzoic acid, 4 prior to dissolution study and 4 post dissolution study.
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Figure S5. Comparison of PXRD profiles of meloxicam form I1l, meloxicam form I, glutaric
acid, 5 prior to dissolution study and 5 post dissolution study.
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Figure S6. Comparison of PXRD profiles of meloxicam form 11, meloxicam form I, maleic
acid, 6 prior to dissolution study and 6 post dissolution study.
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Figure S7. Comparison of PXRD profiles of meloxicam form I1l, meloxicam form I, L-malic
acid, 7 prior to dissolution study and 7 post dissolution study.

2500 1 ‘\
| 1 I . ;
] o M, A ep s st S POSE dissOIULION StUCY
2000 -~ J\
|
2 ] "‘\ ) | ‘ﬁ‘ \ ‘H‘ i :
@ 15004 ol SN AN e S . 8 before dissolution study
Q
E' 4
© 1000 o
= Benzoic acid
=
(_U 4
¢ ﬂ
X 500 J
Trea JMJLMW AN o a Meloxicam form 1l
04
500 _wwlm form |

T T " T " T " T " T " " T " T " T " T " " T " T 1T T 71T "1
6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

2Theta (deg)

Figure S8. Comparison of PXRD profiles of meloxicam form I1l, meloxicam form I, benzoic
acid, 8 prior to dissolution study and 8 post dissolution study.
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Figure S9. Comparison of PXRD profiles of meloxicam form I1l, meloxicam form I, DL-malic
acid, 9 prior to dissolution study and 9 post dissolution study.
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Figure S10. Comparison of PXRD profiles of meloxicam form 111, meloxicam form I,
hydrocinnamic acid, 10 prior to dissolution study and 10 post dissolution study.
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Figure S11. Comparison of PXRD profiles of meloxicam form Il1, meloxicam form I, glycolic
acid, 11 prior to dissolution study and 11 post dissolution study.
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Figure S12. Comparison of PXRD profiles of meloxicam form Il1, meloxicam form I, fumaric
acid, 12 prior to dissolution study and 12 post dissolution study.
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Figure S13. Comparison of PXRD profiles of meloxicam form Il1, meloxicam form | prior to
dissolution study and meloxicam form | post dissolution study.
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Section 3: Dissolution profiles of meloxicam form I and 1-12 over 72 hours.
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Figure S15. Dissolution profiles of meloxicam form I and 1-12 over 72 hours.



Section 4: Correlation coefficients (R?) generated from linear regression analyses between
in vitro mean dissolution and in vivo mean serum concentration data (time-point-by-time-

point) on an individual crystal form basis.

Crystal form R?
Meloxicam Form | | 0.9218
1 0.9562
2 0.7638
3 0.9743
4 0.8761
5 0.7347
6 0.7488
7 0.9605
8 0.8415
9 0.8571
10 0.822
11 0.9461
12 0.9505
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Section 5: Correlations of Smax Vs solubility data and Spmax Vs melting point data.
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Figure S16. Correlation of coformer solubility and cocrystal Spax at pH 6.5 and 37 °C.
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Figure S17. Correlation of melting point and Spa«x data for meloxicam form 1 and 1-12.



Section 6. Dissolution and pharmacokinetic profiles of meloxicam and selected cocrystals
with error bars.

= <%= Meloxicam

350

300

250

200

150

100

Meloxicam Concentration (ug/mL)

50

0 20 40 60
Time (hour)

Figure S18. Dissolution profiles of meloxicam form | and selected cocrystals from 0 to 72 hours
(pH 6.5, 37 °C).
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Figure S19. PK profiles over 4 hours following 10 mg/kg (meloxicam equivalent) single-dose
oral administration of meloxicam form | and selected cocrystals in rats.
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