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Abstract: Lornoxicam (LOR) is a nonsteroidal anti-inflammatory drug with analgesic, anti-inflammatory and
antipyretic effects. As a biopharmaceutics classification system (BCS) class II drug, it has poor aqueous solubility
and then low bioavailability after oral administration. In addition, the tabletability of LOR itself is also poor and
could not form the tablet after compression, which seriously limits the development of its oral solid dosage. The
current study aims to improve dissolution and tabletability of LOR by cocrystallization technique with small molecule
puerarin (PUE). LOR cocrystal with the co-former PUE was prepared via the solvent-evaporation method
and characterized by powder X-ray diffraction, differential scanning calorimetry, Fourier transform infrared
spectroscopy and thermo-gravimetric analyzer. The dissolution behavior, tabletability and stability of the prepared
cocrystal were also further investigated. In comparison to pure LOR, LOR-PUE cocrystal showed higher apparent
and intrinsic dissolution rate. Moreover, after cocrystallization, the solubility of LOR and PUE showed 4.0-fold
and 1.5-fold increase compared to the raw ones in water, respectively. LOR-PUE cocrystal showed significantly

improved tabletability compared to LOR alone under a wide compression range of 75-375 MPa. In addition, such
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cocrystal exhibited superior chemical stability with no change of drug contents for at least 60 days under the

conditions of 40 °C and 25 °C/75% RH.
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Figure 1 Chemical structures of lornoxicam (LOR, A) and puerarin
(PUE, B)
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HE5R T LOR (4 J¥ 99.5%). PUE (4l J¥
99.5%) (WiLE GHl 25 AR A\, HEES oG8Rt
Al (iSRS R A D), S50 A K B Milli-Q
K4tk 248 (3£ H Millipore 24 &) 145 ; HARHE N
s HTal

FEME V20 R RS E A Giii AR
#-FLH| £ A 7)); FADT-800RC & A X (il E RHE
Iy M AL 284 IR A 71); 43500 Y9 S5 ML (35 [ Carver 2
ml); CIY-2C Ry A LA (b it s 25 R A A A PR
), 1 OBHA (3 4% (SPD-10A #5123, LC-10AD %2,
LC-Solution & i T4 i) Affinity-1S %Y {8 B H-2T 4h
JEAY (H A 53 7&); D8 Advance X- 8 28 A7 54X (18
Bruker AXS A #]); NETZSCH DSC 204 F1 4 2/~
F P M JNETZSCH TG 209C 7 #4843 1 X (4 [H
Netzsch /A A]).

LOR-PUERAHIE  FREULOR 371 mg (1.0 mmol)
1 PUE 434 mg (1.0 mmol) ¥ T 200 mL F i -5 1) V&
G (40:150) 1, T 55 °CHl R e % 28Rk, =R &A1
TEA T 24 h )5, B143 LOR-PUE 3£ & S0 05 1 714k
Y. ¥ LOR-PUE 3t & & 15 ¥ 77 4k ¥ 7 H BH 4
165 °CHN#A 5 min By 2 &4 ¥ 7, B 73 LOR-PUE 3k,
¥ ER =i 150 H i 5 B T = iR TR IRAE .

LOR-PUE @& IR (h F FRAE

ZaH &k (differential scanning calorimetry,
DSC) KA Z 7= 14 #43 Hr AU LOR & 44 \PUE &
4 \LOR 1 PUE {1k ) #L IR &4 . LOR-PUE 3% § &1
I LOR-PUE 3£ AT AT R0 #T . FRELZ) 3 mg
FIAREE S E T, FHRE 2 10 °Comin, JEHE N
50~250 °C.

AEE ML (thermo-gravimetric analyzer, TGA) K
F#E 43 BT 406 LOR 44 \PUE f A .LOR fl PUE {14
VIR G4 \LOR-PUE 3t S &1 ¥ 711647 \LOR-PUE 3%
FnEEAT IV ) M . FRELZ) 3 mg iR FE S B T R,
FHEEZ 10 °C-min™', Y~ 25~300 °C.

AR X- 8 2k 7 9 7% (powder X-ray diffraction,
PXRD) i ] X-S R ATHCGHAT 5347, LA Cu il Ka i 2k
DRI TRE S X RAT . A SRR AN 0.3 mm
BT FLHE ELAX, BSOS A 2R AT R A 1Y) PXRD I &
R R R 4 0] E DN 50 KV AT 50 mA, K
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91.540 6 A, P4 0.02°, HHEHEE N 20 min . KEFE
BT AR A b, W8 5~40°/20 A HE

i M- 2 41 % 3% 5 (Fourier transform infrared
spectroscopy, FTIR) ¥ 1 mg Ff iy (LOR & /4 . PUE
& \LOR F PUE ¢ PR ¥ 2LV & %) . LOR-PUE 4t iy & 15
WAL . LOR-PUE 3t i) 5 200 mg /8 KBr 2171
A VHFBE 5, R RGE A . SRR 40 AN R A AT
i, AR E 32 Ik, EGE Y 400~4 000 cm™ .

ETEEHME  FRELOR-PUE 3L # 10 mg
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250 nm; it 3 AH H K AH 9 IR #5228 L (pH 5.0), A HL
HHN 90% M5 KV TR, 4 B8R 1 s 72 5 3047 B 5 ok
Bi; YRE A 1 mL-min™; £EiR 40 °C; REUE 0.05 aufs; HEEE
#20 uL. LORFHIPUE IZEMETE R 737128 0.16~19.25 Al
0.21~2549 pgmL"'c ZHIES BRI, HE ML,
HERAE 5

Table 1 Mobile phase ratio

Time/min Water phase . organic phase (v/v)
0 70:30
3 50:50
5 30:70
7 30:70
10 70:30
12 70:30
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(pH 4.5.6.8.7.4) A5, SR b [ 25 ) Bl e 1 48
¥ HEAT LOR #i 44 \PUE #i #4& . LOR #1 PUE & A& 4 BHIR
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A, AN 12 mL B3R AR BT, FE1E R (25 °C) %10 T
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5 ton JE /3 3 B A BEAT SR . TR I I T AR IR R
B E 48 h DMEH i Ik & TR AL . Rl A% 1)
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Figure 2 Differential scanning calorimetry (DSC) curves (A) and thermo-gravimetric analyzer thermograms (B) of LOR (a), PUE (b),
physical mixture of LOR and PUE (c), LOR-PUE cocrystal (d) and LOR-PUE cocrystal solvate (e)
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Figure 3 Powder X-ray diffraction patterns of LOR (a), PUE (b),
physical mixture of LOR and PUE (c¢), LOR-PUE cocrystal solvate
(d) and LOR-PUE cocrystal (e)
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Figure 4 Fourier transform infrared spectroscopy spectra for LOR
(a), PUE (b), physical mixture of LOR and PUE (c), LOR-PUE
cocrystal (d) and LOR-PUE cocrystal solvate (e)
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Figure 5 LOR (A) and PUE (B) solubilities for crystalline LOR, crystalline PUE, physical mixture of LOR and PUE, and LOR-PUE

cocrystal in media with different pH values at 25°C. n=3,x +s
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LOR [ il (%9 4 f5, B 5A); 7E pH 4.5.6.8 1 7.4
PBS H, 3L &5 7E 48 h INF (1) 5 f B2 A T 0 BRIV A A A
BB LOR A, (HR XD H B E 2R, Bidshs
VAR S A TR, 35 P LOR VAR AE L3k 4 Bl A R
T4 h IWIREIE P47, HE 24 hRIFFEE. H24h
J5 2D B IT IR ARG, 48 hIsk B 25 3230 S 4 LOR 3%
fiE 7K P (B 7K R B 28 LOR A4k (0 AR JE 1), 3 32 8
el TR EKET T 24 h G RAE TS E . 7
24 hT, 5 LOR & 440 b, L & 7 pH 4.5.6.8.7.4 JoK
WA R A R T 4733 18 1%. BT LORTE
WA NO0.5h, ¢, 83~5h K, LR 7E24 h
DAY PRI v Y AR P 2 I B 24 D T W 1 I A e ik 9 2
VI B &

E PUE [V iR FERIE 070, T B3 & 5 7T 42 &1 PUE
16 4 Fh AR h B AR E (1.3~1.51%, B 5B). R4
A8 22 3], LOR-PUE J & (148 V8 P4 A0 - 35 A it Ak R
ZH IR AW, TELRUERLAR AR [F] 2R, TR
R ) 3% 715 243 0 1) 39 TR RRUBR K, TG A58 e ot A B¢ v
VAR . LA, PUE 1) 5] Aff15 LOR JE B & 5 &
% B8 SR, X S 7E SRR RR B0 3 o LOR ¥4t ™=
ARSI, T B T St AR VA R
32 MERALHE LORMIE.PUE 14 . LOR fil PUE
YyELIR 5 ) . LOR-PUE 3L i A3 A 7E pH 7.4 PBS 1 (147
AP H M ZE P 6 BT, LOR f AR 3% Hi 842, 90 min A
N 90%; P ER A1) 5 ok s AE [R], {H R A
B30 min A H 2T 90%, & B3R 549 PUE )
TEAERINT LOR [ H; LOR-PUE 3t f (1) ¥ fift i %
25T LOR @R A B A4, 20 min A ¥4 H B2
524 (Bl 6A). ILAh, 5 PUE d ik S W3 IR G AH L,
L PUE (138 tH B 2 36 00, 7€ 3 min I 20T %% H 58
4 (Kl 6B). L TEE A S, KV PEEE & Y PUE M
i A% A H RN B o, O A AV R (R 2R
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N B P 4 5 7E v 9 7K P, TR A 3% 25— R I e 2 g 1)
R - B VR 7 L RURIE AT P ISR B I Y 3k
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Figure 6 LOR (A) and PUE (B) dissolution profiles of crystalline LOR, crystalline PUE, physical mixture of LOR and PUE, and PUE and

LOR cocrystal in pH 7.4 phosphate buffer. n =3, x £
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Figure 7 LOR (A) and PUE (B) intrinsic dissolution rates of crystalline LOR, crystalline PUE, physical mixture of LOR and PUE, and

LOR-PUE cocrystal in water. n =3,x £ s
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Figure 8 Tabletability of LOR, PUE, physical mixture of LOR
and PUE, and LOR-PUE cocrystal. n=3,x £s
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Figure 9 LOR (A) and PUE (B) contents of crystalline LOR, crystalline PUE, physical mixture of LOR and PUE, and LOR-PUE cocrystal

after 60 days under 40 °C condition. n=3,x £
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