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USE OF THE BIOPHARMACEUTICAL CLASSIFICATION SYSTEM FOR THE 
OPTIMIZATION OF THE DRUG QUALITY CONTROL IN THE UKRAINIAN MARKET 

Ya.Yu. Nikolaieva, N.V. Ostanina, M.G. Levin  
State Institution “O.M. Marzieiev Institute for Public Health, NAMSU”, Kyiv 

Objective. On the basis of the Biopharmaceutical Classification System we identified the 
possible ways for the optimization of drug quality control in the Ukrainian market. 

Materials. We used the Biopharmaceutical Classification System to optimize the drug quali-
ty control. 

Results. Today, when using drugs, there is a frequent problem of the lack of the prescribed 
therapeutic, prophylactic effect, or vice versa, the side-effects are observed. 

For effective organization of the quality control of oral medical preparations with an active 
substance in the form of a solid phase, it is necessary to use the conception of the Biopharmaceuti-
cal Classification System (BCS), in particular, to take into account the data on permeability and 
solubility of the corresponding pharmaceutical substances (PS). Thus, provision of the safety and 
effectiveness of the drugs is a main aspect connected with their turnover.  

The safety aspect is a risk of the contact of dissolved PS with a high permeability with those 
areas of the gastrointestinal tract that are not intended for absorption.

A sufficient completeness of absorption of the PS is an aspect of effectiveness.
According to the authors, the preparations of the BCS classes 2 and 4 are the most prob-

lematic and requiring approaches that exceed the limits of the pharmacopoeial methods and quality 
control methods.

Conclusions. At this time, there is a need to use BCS to optimize the quality control of solid 
oral drugs in the Ukrainian market. The potential possibilities of the use of the BCS for this optimi-
zation were considered and described, which will make it possible to detect more efficiently the 
drugs that may have potential problems with bioavailability / bioequivalence. Possible ways for 
such an optimization were discussed. This conception will allow us to direct the resources of regu-
latory authorities to the identification of the “problem” groups of drugs.

Keywords: Biopharmaceutical Classification System, solubility, permeability, quality con-
trol, generics, dissolution test, disintegration test. 

SYSTEM) [1-
– ADME) Absorption), Distribu-

tion ( Metabolism Excretion

262



. 69 (2019) Hygiene of populated places. No.69 (2019)

-

1.

2.

). 
3.

1.
[3,5].  

2.

[3-6]. 
3.

–

 – 

0

–

0

-

263



. 69 (2019) Hygiene of populated places. No.69 (2019)

1.
2.
3.
4.

-
- -

0,1 N HCl Simulated Gastric Flu-
id USP without enzymes); 

pH 4.5;  
pH Simulated Intestinal Flu-

id USP without enzymes).

–

-

-

264



. 69 (2019) Hygiene of populated places. No.69 (2019)

1.

2.

3. -

4.

1.
2.

1. I

2. II

-

265



. 69 (2019) Hygiene of populated places. No.69 (2019)

II I

1.

2.

-

-
-

-

-
-

  
-

[19].

: 
1.

- 

2.
3.

4.

HCl

in vitro -

in vivo. 

266



. 69 (2019) Hygiene of populated places. No.69 (2019)

–

- 

-

C
2A

2B

A B -

A

C

C I.

pH

267



. 69 (2019) Hygiene of populated places. No.69 (2019)

1. Löbenberg R., Amidon G.L. Modern bioavailability, bioequivalence and biopharmaceutics clas-
sification system. New scientific approaches to international regulatory standards. European 
Journal of Pharmaceutics and Biopharmaceutics. 2000. Vol. 50 (1). P. 3-12. 

2. General Notes on Biopharmaceutics Classification System (BCS)-based Biowaiver Applica-
tions. WHO Guidance Document (22 March 2019). URL : 
https://extranet.who.int/prequal/sites/default/files/documents/35%20Biowaiver%20general_Mar
ch2019.pdf.  

3. Yohey Kawabata, Koichi Wada, Manabu Nakatani, ShizuoYamada, Satomi Onoue. Formulation 
design for poorly water-soluble drugs based on biopharmaceutics classification system: Basic 
approaches and practical applications. International Journal of Pharmaceutics. 2011. Vol. 420 
(1). P. 1– 10. 

4. Solubility, Delivery and ADME Problems of Drugs and Drug Candidates. Edited by K. Tihanyi 
and M. Vastag. Bentam e-books, 2018. 232 p. DOI: 10.2174/97816080512051110101.

5. Avdeef A. Absorbtion and Drug Development, Second Edition. John Wiley & Sons, Inc. : 2012. 
698 p. DOI:10.1002/9781118286067. 

6. Biopharmaceutical Classification System and Formulation Development. Technical Brief. 2011. 
Vol. 9. URL : https://www.particlesciences.com/docs/technical_briefs/TB_2011_9.pdf .

7. Biopharmaceutics Classification System-based Biowaivers. M9 ICH Consensus Guideline. URL 
: https://www.ich.org/fileadmin/Public_Web_Site/ICH_Products/Guidelines/Multidisciplinary/ 
M9/M9EWG_DraftGuideline_Step2_2018_0606.pdf.

8.
http://dls.gov.ua.

9. -
URL : http://www.druglab.kiev.ua/site/lab.nsf/all/index?opendocument.

10. Rana A., Kumar S. Manufacturing Defects of Tablets – A Review. Journal of Drug Delivery & 
Therapeutics. 2013. Vol. 3(6). P. 200-206. URL : http://jddtonline.info/index.php/jddt.  

11. Pharmaceutical Dosage Forms: TABLETS, Third Edition. Volume 1: Unit Operations and Me-
chanical Properties. Ed. by Augsburger L.L. & Hoag S.W. Informa Healthcare USA, Inc, 2008. 
311 p. 

12. Singh S., Rama Rao K.V., Venugopal K., Manikandan R. Alteration in Dissolution Characteris-
tics of Gelatin-Containing Formulations. A Review of the Problem, Test Methods, and Solu-
tions. Pharmaceutical Technology. 2002. April. P. 36-58. 

13. URL : http://sphu.org/viddil-dfu/dfu-2-0.
14. United State Pharmacopoeia & National Formulary. URL : https://www.uspnf.com.
15. European Pharmacopoeia (Ph. Eur.). URL  : https://www.edqm.eu/en/european-pharmacopoeia-

ph-eur-9th-edition.
16. British Pharmacopoeia. URL : https://www.pharmacopoeia.com.
17. Japanese Pharmacopoeia. URL : https://www.pmda.go.jp/english/rs-sb-std/standards-

development/jp/0019.html.
18. Kappelle W.F., Siersema P.D., Bogte A., Vleggaar F.P. Challenges in oral drug delivery in pa-

tients with esophageal dysphagia. Expert Opinion on Drug Delivery. 2016. Vol. 13(5). P. 645-
658. doi: 10.1517/17425247.2016.1142971.  

19. Mounica P., Pavani S., Mounica Rani P. A review on recent advances in enteric coating and en-
teric polymers. World Journal of Pharmaceutical Research. 2018. Vol. 7, Iss. 2. P. 475-495. 
DOI: 10.20959/wjpr20182-10795 

20. Nimesulide – Actions and Uses. Ed. by Rainsford K.D. Basel : Birkhäuser Verlag, 2005.  433 p. 

268



. 69 (2019) Hygiene of populated places. No.69 (2019)

REFERENCES
1. Löbenberg R. and Amidon G.L. European Journal of Pharmaceutics and Biopharmaceutics.

2000 ; 50 (1) : 3-12. 
2. General Notes on Biopharmaceutics Classification System (BCS)-Based Biowaiver Applica-

tions. WHO Guidance Document (22 March 2019). URL : 
https://extranet.who.int/prequal/sites/default/files/documents/35%20Biowaiver%20general_Mar
ch2019.pdf.  

3. Yohey Kawabata, Koichi Wada, Manabu Nakatani, ShizuoYamada and Satomi Onoue. Inter-
national Journal of Pharmaceutics. 2011 ; 420 (1) : 1– 10. 

4. Tihanyi K. and Vastag M. (eds.). Solubility, Delivery and ADME Problems of Drugs and Drug
Candidates.  Bentam e-books; 2018 : 232 p. DOI: 10.2174/97816080512051110101.

5. Avdeef A. Absorbtion and Drug Development, Second Edition. John Wiley & Sons, Inc. ; 2012 
: 698 p. DOI:10.1002/9781118286067. 

6. Biopharmaceutical Classification System and Formulation Development. Technical Brief. 2011 
; 9. URL : https://www.particlesciences.com/docs/technical_briefs/TB_2011_9.pdf .

7. Biopharmaceutics Classification System-Based Biowaivers. M9 ICH Consensus Guideline. 
URL : 
https://www.ich.org/fileadmin/Public_Web_Site/ICH_Products/Guidelines/Multidisciplinary/M
9/M9EWG_DraftGuideline_Step2_2018_0606.pdf.

8. Derzhavna sluzhba Ukrainy z likarskykh zasobiv ta kontroliu za narkotykamy [State Service of 
Ukraine for Drugs and Drug Control]. URL : http://dls.gov.ua (in Ukrainian).  

9. Gosudarstvennaya nauchno-issledovatelskaya laboratoriya kontrolya kachestva lekarstvennykh 
sredstv [State Scientific Research Laboratory for Quality Control of Medicines]. URL : 
http://www.druglab.kiev.ua/site/lab.nsf/all/index?opendocument.  

10. Rana A. and Kumar S. Journal of Drug Delivery & Therapeutics. 2013 ; 3 (6) : 200-206. URL : 
http://jddtonline.info/index.php/jddt.  

11. Augsburger L.L. and Hoag S.W. (eds.). Pharmaceutical Dosage Forms: TABLETS, Third Edi-
tion. Volume 1: Unit Operations and Mechanical Properties.  Informa Healthcare USA, Inc.; 
2008 : 311 p. 

12. Singh S., Rama Rao K.V., Venugopal K. and Manikandan R.  Pharmaceutical Technology.
2002 ; April : 36-58. 

13. Derzhavna Farmakopeya Ukrayiny [State Pharmacopoeia of Ukraine]. URL : 
http://sphu.org/viddil-dfu/dfu-2-0. (in Ukrainian).  

14. United State Pharmacopoeia & National Formulary. URL : https://www.uspnf.com.
15. European Pharmacopoeia (Ph. Eur.). URL  : https://www.edqm.eu/en/european-pharmacopoeia-

ph-eur-9th-edition.
16. British Pharmacopoeia. URL : https://www.pharmacopoeia.com.
17. Japanese Pharmacopoeia. URL : https://www.pmda.go.jp/english/rs-sb-std/standards-

development/jp/0019.html.
18. Kappelle W.F., Siersema P.D., Bogte A. and Vleggaar F.P. Expert Opinion on Drug Delivery.

2016 ; 13 (5) : 645-658. doi: 10.1517/17425247.2016.1142971.  
19. Mounica P., Pavani S. and Mounica Rani P. World Journal of Pharmaceutical Research. 2018 ; 

7 (2) : 475-495. DOI: 10.20959/wjpr20182-10795 
20. Rainsford K.D. (Ed.). Nimesulide – Actions and Uses.  Basel : Birkhäuser Verlag ; 2005 :  

433 p. 

269


