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The aim of this study was to improve the chemical stability of cycloserine containing organic and inor- Revised: April 19, 2024

ganic compounds. Composite particles were manufactured with a 1:1 weight ratio of organic/inorgan- Accepted: April 20, 2024

ic compounds and cycloserine. The influence of organic/inorganic compounds on the stability of cy-

closerine was investigated under accelerated stress conditions at 60°C/75% RH for 24 hours. In addi- *Corresponding author:

tion, the properties of the composite particles were evaluated using differential scanning calorimetry Sung Giu Jin

(DSQ), scanning electron microscopy (SEM), and the dissolution of the drug was assessed by preparing Tel: +82-31-400-4784

it as a hard capsule. Among the organic and inorganic compounds investigated, calcium hydroxide Fax: +82-31-400-5958

most improved the stability of cycloserine under accelerated stress conditions (53.3 + 2.2% vs 1.7 + E-mail: sklover777@dankook.ac.kr
0.2%). DSC results confirmed the compatibility between calcium hydroxide and the cycloserine, and

SEM results confirmed that it was evenly distributed around the cycloserine. Calcium hydroxide also "These authors contributed equally
showed more than 90% cycloserine dissolution within 15 minutes. Therefore, the calcium hydroxide to this work.

and cycloserine composite particles may be candidates for cycloserine oral pharmaceuticals with en-
hanced drug stability.
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Fig. 1. Structure of cycloserine.
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2. Experimental Procedure
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7t AA §lo] AR&st9tt. 71712+ High Performance Liquid
Chromatography (HPLC) A|A%l(Agilent 1220, Agilent, USA),

Table 1. pH and solubility of organic and inorganic compounds.
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Compounds pH* Density (g/cm’) Water solubility (25°C)
Meglumine** 105 £ 0.2 1.15 39 mg/mL
Magnesium hydroxide*** 103 £ 0.2 2.34 0.0122 mg/mL
Calcium hydroxide*** 12.1 £ 03 221 1.73 mg/mL
Magnesium carbonate*** 105 £ 0.1 2.96 0.106 mg/mL
Calcium carbonate*** 99+ 03 2.71 0.015 mg/mL

*Each compound (80 mg) was added to 100 ml of distilled water, and the pH determined.

**QOrganic compound.
***Inorganic compound.
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Fig. 2. Effect of organic/inorganic compounds on the stability of
cycloserine in 60°C/75% RH after 24 hours. Each value represents
the mean + S.D. (n = 3).
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3. Results and Discussion
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Fig. 3. DSC thermograms: (A) cycloserine powder; (B) meglumin;
(C) Mg(OH2); (D) Ca(OH)2; (E) MgCO3; (F) CaCO3; (G) cycloserin:
meglumine; (H) cycloserine:Mg(OH)2; (I) cycloserine:Ca(OH)2; (J)
cycloserine:MgCO3; (K) cycloserine:CaCO3.
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Fig. 4. Scanning electron micrographs: (A) cycloserine powder (x1,000); (B) cycloserin:meglumin (x300); (C) cycloserine:Mg(OH)2 (x1,000);
(D) cycloserine:Ca(OH)2 (x1,000); (E) cycloserine:MgCO3 (x1,000); (F) cycloserine:CaCO3 (x1,000).
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Fig. 5. Dissolution profile of inorganic compound and cycloserine
complex particles. Each value represents the mean + SD (n = 3).

AolgRAAL HIHT 85 SHS YL 5 Uk B,

U9 I PPN AL RIBR B
pH B4, e U5, 284 5402 QI oFEwto] 4580l
Gl ARPIEAC] FATE FAT 4 Yk E, lopgow

FUH S8 AL 00% o140 FHE TS ekl 4= 9)

L Ga/ SRS AT At F7tHos Wasit,

4, Conclusion

B §7/ASE ol SAslaSe deld 4 Be
X EAOR Q18] A1 ZRAA YL 1 Tol FA AT
DSC A7l w2 4ksidae okevh a8t ggkor
o|= Alo|ZEA AT Aol &S AlAketh ESH SEM 2
T2 Ao|2eAY FHo] 127 Bughe sholsiglon suksh
a3t AolZRAYO] 111 FUE THE A0S AL 15
£ ofufo] 90% ol4pe] k2 §&o] Lehe SHelsteit. uetA,
OFE My Ado] st 1 wiE 8EES YEle FUIsREN &
At A 2A- B3 YRt AlolE2A1E
E0| B A2e Ast T2} 2 Aol

b
1o,
©

References

[1] R. R. Kempker, A. G. Smith, T. Avaliani, M. Gujabidze, T.

https://doi.org/10.4150/jpm.2024.00002



o
ol
rio
o

Bakuradze, S. Sabanadze, Z. Avaliani, J. M. Collins, H. M.
Blumberg, M. H. Alshaer, C. A. Peloquin, and M. Kipiani:
Clin. Infect. Dis., 75 (2022) 682.

[2] J. S. Kim, Y. J. Choi, M. R. Woo, K. S. Kim, S. G. Jin, and H.
G. Choi: Bull. Korean Chem. Soc., 41 (2020) 603.

[3] J. S. Kim, S. M. Lee, D. S. Kim, D. W. Kim, K. S. Kim, K. H.
Cho, D. X. Li, S. G. Jin, and H. G. Choi: Bull. Korean Chem.
Soc., 41 (2020) 10.

[4] S.S. Bharate: Int. J. Pharm., 607 (2021) 120993.

[5] X. Li, Y. Feng, H. Li, and Q. Zhang: Colloids Surf. A: Physi-
cochem. Eng. Asp., 635 (2022) 127978.

[6] A. Soni, A. Paprikar, and S. Lin: Int. J. Pharm., 600 (2021)
120480.

[7] E Elmsmari, J. A. Gonzalez Sanchez, F Duran-Sindreu, R.
Belkadi, M. Espina, M. L. Garcia and E. Sdnchez-Lopez: Int.
Endod. J., 54 (2021), 2086.

[8] M. Pendela, S. Dragovic, L. Bockx, J. Hoogmartens, A. Van
Schepdael, and E. Adams: J. Pharm. Biomed. Anal., 47
(2008) 807.

[9] J. S. Kim, Y. J. Choi, M. R. Woo, S. Cheon, S. H. Ji, D. Im, E
un Din, J. O. Kim, Y. S. Youn, K. T. Oh, S. J. Lim, S. G. Jin,
and H. G. Choi: Carbohydr. Polym., 271 (2021) 118433.

[10] H. Yu, J. S. Kim, D. W. Kim, E. S. Park, Y. S. Youn, F. Ud
Din, J. O. Kim, S. K. Ku, S. G. Jin, and H. G. Choi: Compos.
B: Eng., 225 (2021) 109276.

[11] J. S. Kim, F. ud Din, S. M. Lee, D. S. Kim, M. R. Woo, S.
Cheon, S. H. Ji, J. O. Kim, Y. S. Youn, K. T. Oh, S. J. Lim, S.
G. Jin, and H. G. Choi: Int. J. Nanomedicine., 16 (2021)
5797.

https://doi.org/10.4150/jpm.2024.00002

AT FUISIEE L AMOIZ2ME S YA

[12] K. S.Kim, S. G. Jin, O. Mustapha, A. M. Yousaf, D. W. Kim,
Y. H. Kim, J. O. Kim, C. S. Yong, J. S. Woo, and H. G. Choi:
Int. J. Pharm., 490 (2015) 273.

[13] R. S. Lillard, D. G. Enos, and J. R. Scully: Corrosion., 56
(2000) 1119.

[14] N. Vdovi¢ and D. Kralj: Colloids Surf. A: Physicochem. Eng.
Asp., 161 (2000) 499.

[15] R. Ranjan, A. Srivastava, R. Bharti, L. Ray, J. Singh, and A.
Misra: Int. J. Pharm., 547 (2018) 150.

[16] L. Dong, Y. Mai, Q. Liu, W. Zhang, and J. Yang: Pharmaceu-
tics., 12 (2020) 82.

[17] M.]J. Choi, J. S. Kim, H. Yu, M. R. Woo, J. E. Choi, K. Baek, J.
O.Kim, Y. S. Choi, H. G. Choi, and S.G. Jin: ]. Mol. Liq., 346
(2021) 117057.

[18] M. J. Choi, M. R. Woo, K. Baek, J. H. Park, S. Joung, Y. S.
Choi, H. G. Choi, and S.G. Jin: Mol. Pharmaceutics., 20
(2023) 4153.

[19] K. Kedia and S. Wairkar: Powder Technol., 344 (2019) 665.

[20] J. S. Kim, J. Kim, S. M. Lee, M. R. Woo, D. W. Kim, J. O.
Kim, H. G. Choi, and S G. Jin: Int. J. Biol. Macromol., 221
(2022) 1572.

[21] M. J. Choi, M. R. Woo, K. Baek, J. S. Kim, J. O. Kim, Y. S.
Choi, H. G. Choi, and S. G. Jin: Drug Deliv. Transl. Res., 14
(2024) 655.

[22] J. E. Choi, J. S. Kim, M. J. Choi, K. Baek, M. R. Woo, J. O.
Kim, H. G. Choi, and S. G. Jin: Int. J. Pharm., 597 (2021)
120377.

[23] J. E. Choi, J. S. Kim, J. Kim, M. J. Choi, K. Baek, J. O. Kim, H.
G. Choi, and S. G. Jin: ]. Drug Deliv. Sci. Technol., 76 (2022)
103803.

J Powder Mater 2024;31(2):126-131 131


https://doi.org/10.1093/cid/ciab992
https://doi.org/10.1093/cid/ciab992
https://doi.org/10.1002/bkcs.12037
https://doi.org/10.1002/bkcs.12037
https://doi.org/10.1002/bkcs.11910
https://doi.org/10.1002/bkcs.11910
https://doi.org/10.1002/bkcs.11910
https://doi.org/10.1016/j.ijpharm.2021.120993
https://doi.org/10.1016/j.colsurfa.2021.127978
https://doi.org/10.1016/j.colsurfa.2021.127978
https://doi.org/10.1016/j.ijpharm.2021.120480
https://doi.org/10.1016/j.ijpharm.2021.120480
https://doi.org/10.1111/iej.13603
https://doi.org/10.1111/iej.13603
https://doi.org/10.1111/iej.13603
https://doi.org/10.1016/j.jpba.2008.03.012
https://doi.org/10.1016/j.jpba.2008.03.012
https://doi.org/10.1016/j.jpba.2008.03.012
https://doi.org/10.1016/j.carbpol.2021.118433
https://doi.org/10.1016/j.carbpol.2021.118433
https://doi.org/10.1016/j.carbpol.2021.118433
https://doi.org/10.1016/j.compositesb.2021.109276
https://doi.org/10.1016/j.compositesb.2021.109276
https://doi.org/10.1016/j.compositesb.2021.109276
https://doi.org/10.2147/IJN.S324206
https://doi.org/10.2147/IJN.S324206
https://doi.org/10.2147/IJN.S324206
https://doi.org/10.2147/IJN.S324206
https://doi.org/10.1016/j.ijpharm.2015.05.059
https://doi.org/10.1016/j.ijpharm.2015.05.059
https://doi.org/10.1016/j.ijpharm.2015.05.059
https://doi.org/10.5006/1.3294397
https://doi.org/10.5006/1.3294397
https://doi.org/10.1016/j.ijpharm.2018.05.065
https://doi.org/10.1016/j.ijpharm.2018.05.065
https://doi.org/10.3390/pharmaceutics12010082
https://doi.org/10.3390/pharmaceutics12010082
https://doi.org/10.1016/j.molliq.2021.117057
https://doi.org/10.1016/j.molliq.2021.117057
https://doi.org/10.1016/j.molliq.2021.117057
https://doi.org/10.1021/acs.molpharmaceut.3c00281
https://doi.org/10.1021/acs.molpharmaceut.3c00281
https://doi.org/10.1021/acs.molpharmaceut.3c00281
https://doi.org/10.1016/j.powtec.2018.12.068
https://doi.org/10.1016/j.ijbiomac.2022.09.049
https://doi.org/10.1016/j.ijbiomac.2022.09.049
https://doi.org/10.1016/j.ijbiomac.2022.09.049
https://doi.org/10.1007/s13346-023-01420-w
https://doi.org/10.1007/s13346-023-01420-w
https://doi.org/10.1007/s13346-023-01420-w
https://doi.org/10.1016/j.ijpharm.2021.120377
https://doi.org/10.1016/j.ijpharm.2021.120377
https://doi.org/10.1016/j.ijpharm.2021.120377
https://doi.org/10.1016/j.jddst.2022.103803
https://doi.org/10.1016/j.jddst.2022.103803
https://doi.org/10.1016/j.jddst.2022.103803

	1. Introduction 
	2. Experimental Procedure 
	3. Results and Discussion 
	4. Conclusion 
	References

