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The crystalline polymorph control and selection of
gabapentin with polymer heteronuclei
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Abstract: The pharmaceutical properties, including the physical and chemical properties, and the bioavailability

are greatly influenced by their polymorphism. In this paper the polymer heteronuclei were used to produce

the gabapentin polymorphs that were characterized by X-ray powder diffraction, FT-IR and DSC. The results

indicated that the polymer heteronuclei are an effective method to control and select the gabapentin polymorphism.

One new polymorph of gabapentin was found besides all known gabapentin polymorphs.
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Figure 1 Chemical structure of gabapentin
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Table 1 Gabapentin crystalline polymorphs that studied

Crystalline polymorph Form I Form IT 2! Form I11 2 Form IV Form V ")

Other name Anhydrate"”! Dehydrate Al"”! Monohydrate!*! - Dehydrate B
(CoH7NO»'H,0)

Crystallographic data!®* Monoclinic, P21/c - Monoclinic, P21/c - -

a=5.8759(6) A
b=6.9198(7) A
c=22262(2)A
£=90.080 (2)°

a=14.567 (3) A
b=9.2153(18) A
¢=7.6503 (15) A
£=93.375(3)°
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Figure 2 X-ray diffractogram of gabapentin Form I (a), Form II (b), Form III (¢), Form IV (d), Form V (¢) and Form VI (f)

Table 2 XRD data of all gabapentin polymorphs
XRD data
1494 16.88 20.28 23.02
592 525 437 3.86
20.3 55.0 253 11.6
6.21 12.55 16.13 18.82 19.26
1423 7.12 552 476 4.68
100.0 18.8 18.3 21.7 224
6.06 12.12 16.12 18.22 19.26 24.38 26.18
14.57 729 549 486 4.60 3.64 3.40
100.0 66.8 113 352 13.7 19.1 26.2
6.08 6.24 12.16 16.92 18.12 18.78 19.26
1453 14.15 7.27 523 489 472 4.60
100.0 62.0 19.7 21.1 329 783 39.6
6.04 12.12 16.88 17.52 18.08 20.68 24.44
14.62 729 525 506 490 429 3.64
100.0 17.7 51.5 182 26.6 123 234
6.24 1696 18.40 18.80 19.26 25.18 25.46
14.15 522 482 472 460 353 349
100.0 249 43.0 250 348 281 426
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Figure 3
Form III (c), Form IV (d), Form V (e) and Form VI (f)
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Figure 4 DSC curves of gabapentin Form IV (a), V (b) and VI (¢)

Table 3 Melting point and fusion enthalpy difference of
gabapentin crystal forms

Crystalline polymorph Melting point /C me];::i]rtlhgj:(?]n(l)(flfl
Form I 161.7-162.6" -
Form II (Dehydrate A) 164-165"" -
Form III 156-156.7%% -
Form IV 175.50 96.61
Form V (Dehydrate B) 170.72 114.30
Form VI 162.73 50.60

Table 4 Polymers that gabapentin Form VI grown from

No. Polymer

A5 Cellulose acetate butyrate, butylate 17 wt%, acetyl 29.5 wt%

Al12  Ethylene / vinyl acetate copolymer, vinyl acetate 14 wt%

B3 Ethylene / vinyl acetate copolymer, vinyl acetate 28 wt%

B12 Nylon 6

D9  Poly(diallyl phthalate)

E2 Polyethylene, chlorinated, chlorine content 25 wt%

E5 Polyethylene, chlorinated, chlorine content 48 wt%

E12  Polyisoprene, chlorinated, chlorine content 65 wt%

F3 Poly(alpha-methylstyrene)

F5 Poly(phenylene sulfide)

F6 Polypropylene, isotactic, chlorinated, chlorine content 26 wt%

G5  Poly(vinyl chloride), carboxylated, carboxyl content 8 wt%

H2 Styrene / butyl methacrylate copolymer, butyl methacrylate 50
wt%

H3 Stylene / ethylene-butylene, ABA black copolymer, styrene

content 29 wt%
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