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Vschift's VR Absorbance Vb /(Vbp+VR)
0.1 0.9 0.042 0.1
0.2 0.8 0.199 0.2
0.3 0.7 0.303 0.3
0.4 0.6 0.412 0.4
0.5 0.5 0.593 0.5
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0.7 0.3 0.432 0.7
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33 iall dulidl) AdLY) 48y ke
100 mg SYaall pasiedl Gl oall el Jolae o o ddl Al ALy 45l guki o
OalSliuS ool ol Bacld aas OIS Cus ¢ (Accord,Bamstaple,EX 32 BNS,UK) 4S,4 ~Ul Doxycycline
OilShanS gall Jlie (el (e Adlide agaa g ¢ Ja /Al 2y 50 0o do 0.1 @l Vauall aai)
L Rec% af uilS s ¢ jiasili 344 oo sall Jshall vie () (5 a5 Aa jiiall 45, lall Citha g Je (10.3,0.2,0.1) bl
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LS Gl gall 508 8 4y Hlall #las e L 90,700 staii ¥ RSD% s (% 99.3150 -95.3532) o

A5 dss A

Aa Bl JEn) dea Jelab 30 58al) dualsl) claba¥) 48y jlay (plilinnS gall jlie pasi 315 Jgaad)

Conc. of Doxycycline  Conc. Of Abs. Doxycycline Rec% RSD%
in pharma form standard Found pg/ml
taken (ug/ml) Doxycline

ug/ml added
0.5 0.5 0.5121 0.9556 95.5680 0.0118
0.5 1 0.5710 1.4302 95.3532 0.1238
50. 1.5 0.640 1.9863 99.3150 0.700

da y8al) 48y Jall Adal ailadll

5 RSD% 5 nlSbus pall Cadi bacl il Al JUES1 Claine 4yl ALlatl Gailiadll 16 Jsaal) zoaa s
(hadll Ca g plall et dg k) Al s LOQ s LOD 5 Rec%

ISl a1} 0 A i) 4y jall sl ailiadl) 116 Jgaal

Parameters The value
Medium Ethanol

max (nm) A 344

Beer's law range pg/ml 5 0.25-

LOD pg/ml 0.000872

LOQ pg/ml 0.002643

€ L/mol,cm 5.967969x104
Sandell's sensitivity pg/cm? 0.008038
Regression equation Y=0.1241+0.3935
Intercept 0.3935

Slope 0.1241
Determination coefficient R2 0.9986

Rec% %98.037-95.640
RSD% 20.1864

gl

Ay 1l Acia’ ¢ Al G dha 38 play (Sl pa i) it 520l 50080 Ay Al e s 5Lk o
344 asall Jshll vie Al paliaial alael Jael @Ml diae (565 Cun ¢ Sl all Zia il JUE) Siae (&5 e
Sl 55 Rl G5, A I3 ALY S5 Sl 8 5 S (5-0.25) S s w0586 gy s

.Doxycycline Capsules 100mg ~Yxall pasival A Gl sall e ~laiy 48 )

58



References

1.

10.

11.

12.

13.

Khammas, Z. A., & Rashid, R. A. (2016). Visible spectrophotometric analysis for the mutual
determination of doxycycline hydrochloride and iron in real samples after cloud point
extraction. International Journal of Chemical Science, 14(2), 955-977.

"Doxycycline calcium". The American Society of Health-System Pharmacists. Archived
fromthe  original on 23 September 2015. Retrieved 18 August 2015.

Malek, A. E., Granwehr, B. P., & Kontoyiannis, D. P. (2020). Doxycycline as a potential
partner of COVID-19 therapies. IDCases, 21, e00864.

Awad, F. H,, & Taki, A. G. (2021). Spectrophotometric determination of doxycycline via
oxidation reduction reactions. Egyptian Journal of Chemistry, 64(11), 6615-6621

Khalafa, N. M., & Othmanb, N. S. (2022). Diazo-coupling reaction in spectrophotometric
determination of doxycycline in pure and its dosage form (capsule). Egyptian Journal of
Chemistry.

Tawfeeq, A. H., & Qassim, B. B. (2021). A novel method of CFIA/Merging zones technique
for assay of Doxycycline in bulk and pharmaceutical preparation depending on azo dye
formation. Research Journal of pharmacy and Technology, 14(1), 67-74..

Gholse, Y. N., Chaple, D. R., & Kasliwal, R. H. (2022). Development and validation of novel
analytical simultaneous estimation based UV spectrophotometric method for doxycycline
and levofloxacin determination. Biointerface Res. App. Sci, 12(4), 5458-5478.

Abdulsattar, J. 0., Hadi, H., Richardson, S., Iles, A, & Pamme, N. (2020). Detection of
doxycycline hyclate and oxymetazoline hydrochloride in pharmaceutical preparations via
spectrophotometry and microfluidic paper-based analytical device (WPADs). Analytica
Chimica Acta, 1136, 196-204.

ALASSAF, N. A, & Faeza, H. Z. (2019). Sensitive Spectrophoto metr Doxycycline in Pure
and Dos p Bromanil. International Journal of Pharmaceutical Research, 11(2).

Ramesh, P. ], Basavaiah, K., & Rajendraprasad, N. (2010). Sensitive and selective
spectrophotometric assay of doxycycline hyclate in pharmaceuticals using Folin-Ciocalteu
reagent. Acta pharmaceutica, 60(4), 445-454.

Rao Nadendla, R, Prasad Morla, S., Patchala, A, & Pinnamaneni, P. (2021). A Novel
Synchronic Estimstion of Metronidazole, Ciprofloxacin and Doxycycline by RP-HPLC in
Bulk and Pharmaceutical Formulation.

Mileva, R. (2019). Determination of free doxycycline concentrations in the plasma and
milk of sheep and in the plasma of rabbits by using the HPLC method. Macedonian
Veterinary Review, 42(2), 123-130.

Becze, A, Resz, M. A, llea, A, & Cadar, 0. (2022). A Validated HPLC Multichannel DAD
Method for the Simultaneous Determination of Amoxicillin and Doxycycline in

Pharmaceutical Formulations and Wastewater Samples. Applied Sciences, 12(19), 9789.
59



14. Mashru, R., & Koshti, N. (2021). Development and validation of UV-Spectrophotometric
and RP-HPLC method for simultaneous estimation of Metformin and Doxycycline in bulk
and synthetic mixture. Journal of Drug Delivery and Therapeutics, 11(4-S), 26-35.

15.Permana, A. D., Tekko, I. A, McCarthy, H. O., & Donnelly, R. F. (2019). New HPLC-MS
method for rapid and simultaneous quantification of doxycycline, diethylcarbamazine and
albendazole metabolites in rat plasma and organs after concomitant oral administration.
Journal of Pharmaceutical and Biomedical Analysis, 170, 243-253

16. Attia, A. K., & Saber, R. A. (2011). Differential pulse voltammetric assay of antibacterial
drug doxycycline hyclate. Anal. Bioanal. Electrochem, 3, 291-301.

17.1Issa, Y. M., Abdel-Fattah, H. M., & Abdel-Moniem, N. B. (2013). Chemically modified carbon
paste sensor for potentiometric determination of doxycycline hydrochloride in batch and
FIA conditions. Int. Electrochem. Sci, 8, 9578.

18.Xu, Z, Jiang, X, Liu, S., & Yang, M. (2020). Sensitive and selective molecularly imprinted
electrochemical sensor based on multi-walled carbon nanotubes for doxycycline hyclate
determination. Chinese Chemical Letters, 31(1), 185-188.

19. Canovas, R, Sleegers, N., van Nuijs, A. L., & De Wael, K. (2021). Tetracycline antibiotics:
elucidating the electrochemical fingerprint and oxidation pathway. Chemosensors, 9(7),
187.

20.Han, S., Zhang, X., Sun, H., Wej, ]., Wang, H., Wang, S., ... & Zhang, Z. (2022). Electrochemical
Behavior and Voltammetric Determination of Chloramphenicol and Doxycycline Using a
Glassy Carbon Electrode Modified with Single-walled Carbon Nanohorns. Electroanalysis,
34(4), 735-742.

21.Robinson, RA. And Stokes, R.H. Electrolyte Solutions, 2nd Edition. review. London.
Butterworths. 1968.

60



Samarra J. Pure Appl. Sci., 2023; 6 (2): 47-61 Suha S. et al.
. __________________________________________________________________________________________________________________________________________|

IRRGI Samarra Journal of Pure and Applied Science SJPAS

Academic Scientific Joumals

p ISSN: 2663-7405

www.sjpas.com
e ISSN: 2789-6838

Determination of doxycycline in its pure form and in its
pharmaceutical formulation by charge transfer complex method

Suha Sabri Muhammad?*, Eman Diab Ahmed! and Nashwan Hussain Ali2
1- Department of Chemistry, College of Education, University of Samarra, Iraq
2- Department of Applied Chemistry, College of Applied Science, University of Samarra, Iraq

Article Information

Received: 23/6/2023
Revised: 18/7/2023

Accepted: 29/7/2023
Published:30/6/2024

Abstract

Keywords:

Doxycycline Doxy,
Chloranil, Schiff base,
charge transfer complex

Corresponding Author

E-mail: ahmed@gmail.com
Mobile:

Asimple, rapid and accurate spectrophotometric method was developed
for the determination of Schiff base for doxycycline (Dxoy) in its pure
form and in its pharmaceutical preparation (Doxycline Capsule 100 mg).
at a wavelength of 344 nm. The optimal conditions for complex
formation (time, temperature, type and size of the best reagent, addition
sequence) were studied.The linearity of the method for the compound
ranged from (0.25-5) ug/mL, Sandel's significance was 0.008038 ng/cm?,
the molar absorption coefficient was 5.982396x104 L/mol.cm, the
detection limit was 0.000873 pg/mL, the quantitative limit was 0.002643
pg/mL, and the recovery percentage was Rec%. Between (95.640-
98.037)% and the relative standard deviation rate RSD% does not
exceed < 0.1864. The method was successfully applied to estimate
(Doxy) in its pharmaceutical formulation by the direct method and the
method of standard additives..




