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Abstract

Introduction: Therapeutic equivalence of medications is carried out through in vitro and in vivo studies called 
bioequivalence studies.

Objective: To determine the in vitro therapeutic equivalence of the 5 mg glibenclamide multi-source tablets 
respecting the reference medicine.

Materials and methods: Both, the multi-source drug 5 mg glibenclamide and the reference 5 mg Glidiabet are 
made in Peru, and were acquired in a drugstore of Ica city (Peru). Reagents and an analytical grade standard were used. 
The Ultraviolet absorption method at 300 nm was used on each of the three dissolution media. 

Results: Neither the multi-source drug T nor the reference R dissolved by 85% at pH 1.2 and at pH 4.5, during 15 
or 30 minutes. However, at pH 6.8 dissolution occurs. These results correspond to Food and Drug Administration and 
United States Pharmacopoeia criteria. The similarity factor value was within the acceptance range (50-100) for the three 
WHVWHG�S+V��'LVVROXWLRQ�HI¿FLHQF\�ZDV���������S+���������������S+������DQG���������S+�������7KH�PHDQ�RI� in vitro 
GLVVROXWLRQ�WLPH�ZDV�������PLQ��S+�������������PLQ��S+������DQG������PLQ��S+������

Conclusion:�$FFRUGLQJ�WR�WKH�VLPLODULW\�IDFWRU��I���DQG�WKH�HI¿FLHQF\�RI�GLVVROXWLRQ��LW�LV�FRQFOXGHG�WKDW�WKH�PXOWLVRXUFH�
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readings were made in duplicate at a wavelength of 300 nm, using the 
dissolution media as a target [26].

Analysis of data 

As a statistical indicator of the “in vitro therapeutic equivalence” of 
the multi-source medicine with the referent, the similarity factor (f2) 
was used and calculated with the following equation: 5.19
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The efficiency of the solution (EF%) was calculated from the values 
obtained in the area under the curve (AUCot) of the dissolution profiles 
applying the trapezoids method and calculated with the following 
equation:
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To characterize the dissolution profile of the drug, the mean 
dissolution time (MDT) was used and calculated with the following 
equation:
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Results and Discussion
Figure 1 shows the average values of the dissolution profile of the 

generic glibenclamide compared to that referring to three pH. It can 
be seen that both drugs, at pH 1.2 and pH 4.5 do not dissolve at least 
85% in 15 minutes, according to the Food and Drug Administration 
(FDA), or in 30 minutes, according to the Pharmacopoeia of the States 
United (USP); but at pH 6.8, both drugs meet this criterion. So that the 
similarity factor analysis (f2) is not applied, they must be dissolved in 
the three means of dissolution, according to the FDA; and according to 
the criteria of the USP, to consider them as fast-dissolving drugs and 
apply the bio exception, at least 85% of the drug must be dissolved in 30 
minutes using the device 2 and to three dissolution media of different 
pH.25 Our results, confirm that the limiting factor for the absorption 
of glibenclamide, is its lack of dissolution due to its limited solubility, 
and that it could be one of the factors of therapeutic failures in clinical 
practice. Already in 2007, Pereda and Martínez, had demonstrated 
the deficiency of release of the drug, reporting that the drug referring 
Daonil dissolves in 50% at 30 minutes, and 32% nationally produced 

drugs, so that they did not meet the condition established by the FDA 
for in vitro equivalence studies [25]. In another study conducted by 
El-Sabawi et al., it was reported that the Daonil reference in Jordan 
and the generic drugs did not release a significant percentage of 
the drug in the first 30 minutes, in this case the Daonil showed the 
lowest percentage of release (20%), while the other products varied in 
a range of 35 to 65%. These studies were carried out in a medium of 
phosphate buffer solution at pH 6.8.19 Wei H and Löbenberg R., 2006, 
showed that the dissolution media have an impact on the solubility 
of glibenclamide [16]. Azharshekoufeh et al., demonstrated that the 
dissolution speed of glibenclamide is optimal with a combination 
of liquid-solid and co-grinding technologies [27,28]. Mor et al., 
have reported that the GLI: POL2 granule fusion provides a higher 
dissolution rate (85.11%) compared to other polymers [29]. Applying 
the ANOVA and the multiple comparison test of Tukey’s, results in 
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The mean dissolution time (MDT) in vitro was calculated 
in order to characterize the rate of dissolution of the drug. In 
pharmaceutical forms of immediate release, it indicates the average 
time required for the dissolution of the drug, being in our study 
of 4.54 minutes for the multi-source T, and for the reference of 
3.34 minutes at a pH of 6.8; while at pH 1.2 both drugs T and R, 
have a dissolution speed of 28 minutes, and at pH 4.5, their speed is 
between 56.59 to 59.24 minutes, which correlates with the profile of 
dissolution. This parameter is very relevant, as mentioned by Mady 
O., since it is used to establish an in vitro and in vivo correlation 
[13], due to the fact that the average gastric residence time (T50%) 
is 15-20 minutes. under fasting conditions. If the solution is slower 
than gastric emptying, a dissolution profile with multiple time 
points in multiple media is recommended, and in any case carry out 
relative bioavailability studies to demonstrate the bioequivalence 
and interchange ability of the multi-source drug.

Conclusions
The present study reveals significant differences in the dissolution 

profiles at two pH, but can be considered similar to the reference drug 
R according to the similarity factor (f2) and bio pharmaceutically 
equivalent depending on the efficiency of dissolution (EF%). 
However, it is recommended to carry out properly controlled relative 
bioavailability studies to demonstrate if they are bioequivalent and 
interchangeable.

Sources of Financing 
This article has been funded by the authors. 

Conflicts of Interest
The authors declare no conflict of interest.

References

1.	 KWWS���ZZZ�ZKR�LQW�� PHGLFLQHV�� VHUYLFHV�� H[SHUWFRPPLWWHHV�SKDUPSUHS�
4$6��B���5HY�B¿QDO�SGI

2.	 Alvarado A, Salazar A, Pineda N, Villanueva H, Cáceres E (2016) Study of 
WKH�UHODWLYH�ELRDYDLODELOLW\�RI�D�PXOWL�VRXUFH�VXOIDPHWKR[D]ROH�IRUPXODWLRQ�ZLWK�
UHVSHFW�WR�WKH�UHIHUHQFH�PHGLFLQH��+RUL]�0HG�����������

3.	 Nainar S, Rajiah K, Angamuthu S, Prabakaran D, Kasibhatta R (2012) 
%LRSKDUPDFHXWLFDO�&ODVVL¿FDWLRQ�6\VWHP�LQ�in vitro/ in vivo Correlation: Concept 
and Development Strategies in Drug Delivery. Tropical J Pharmaceutical Res 
������������

4.	 0DKHVK� .�� $QLO� %� ������� %LRSKDUPDFHXWLFV� GUXJ� GLVSRVLWLRQ� FODVVL¿FDWLRQ�
V\VWHP��$Q�H[WHQVLyQ�RI�%LRSKDUPDFHXWLFV�&ODVVL¿FDWLRQ�6\VWHP��,QWHU�5HV�-�
Pharm 3: 5-10.

5.	 -XQJ�&RRN�+��'H�$QGD�*��5XELR�.��0D\HW�/��������&RPSDUDFLyQ�GH�SHU¿OHV�
GH�GLVROXFLyQ��,PSDFWR�GH�ORV�FULWHULRV�GH�GLIHUHQWHV�DJHQFLDV�UHJXODWRULDV�HQ�HO�
FiOFXOR�GH�I���5HY�0H[�&LHQF�)DUP�����������

6.	 0HGLQD�-��+XUWDGR�0��&RUWpV�$��'RPtQJXH]�$��������'LVROXFLyQ�FRPSDUDWLYD�
GH� LQGRPHWDFLQD� HQ� FiSVXODV� XWLOL]DQGR� ORV� $SDUDWRV� �� \� �� 863�� 5HY� 0H[�
&LHQF�)DUP�����������

��	 KWWS���DSSV�ZKR�LQW�PHGLFLQHGRFV�GRFXPHQWV�V�����HQ�V�����HQ�SGI

8.	 6DDYHGUD�,��,WXUULDJD��ÈYLOD�/��4XLxRQHV�/��������(VWXGLRV�GH�ELRH[HQFLyQ��LQ�YLWUR��
SDUD�HVWDEOHFHU�HTXLYDOHQFLD�GH�PHGLFDPHQWRV��&XDG�0HG�6RF�����������

��	 Tabbakhian M, Hasanzadeh F, Tavakoli N, Jamshidian Z (2014) Dissolution 
enhancement of glibenclamide by solid dispersion: solvent evaporation versus 
D� VXSHUFULWLFDO� ÀXLG�EDVHG� VROYHQW�DQWLVROYHQW� WHFKQLTXH�� 5HV� 3KDUP� 6FL� ���
��������

10.	6WDYFKDQVN\�6��������6FLHQWL¿F�3HUVSHFWLYHV�RQ�([WHQGLQJ� WKH�3URYLVLRQ� IRU�
Waivers of In vivo Bioavailability and Bioequivalence Studies for Drug Products 
Containing High Solubility-Low Permeability Drugs (BCS-Class 3). The AAPS 
J 10: 300-305.

11.	/HyQ� *�� 2VRULR� 0�� 0DWL]� *� ������� (VWXGLR� ELRIDUPDFpXWLFR� FRPSDUDWLYR� GH�
tabletas de acetaminofén 500 mg disponibles en el mercado colombiano. Rev 
&XEDQD�)DUPD������������� 

12.	Boniatti J, Pereira A, Carnevale de Souza A, Rodrigues C, Assis da Costa 
M, et al. (2014) Galenic approaches in troubleshooting of glibenclamide tablet 
adhesion in compression machine punches. Saudi Pharm J 22: 445-453.

13.	0DG\� 2� ������� 6WXG\LQJ� WKH� HIIHFW� RI� GLVSHUVHG� GUXJ� FU\VWDO� LQ� WKH� RUJDQLF�
phase on the encapsulation by solvent evaporation technique (3) Independent 
PRGHOV�DV�WRROV� IRU�VWXG\LQJ�WKH�GUXJ�UHOHDVH�SUR¿OHV��:RUOG�-�3KDUP�6FL����
��������

14.	Villarroel A, Clement Y, Sealy P, Löbenberg R, Montane-Jaime L, et al. 
�������&RPSDULQJ�WKH�'LVVROXWLRQ�3UR¿OHV�RI�6HYHQ�0HWIRUPLQ�)RUPXODWLRQV�LQ�
6LPXODWHG�,QWHVWLQDO�)OXLG��'LVVROXW�7HFKQRORJLH�������������

15.	Singh S, Srinivasan K, Gowthamarajan K, Narayan G (2010) Development and 
validation of discriminatory dissolution procedure for poorly soluble glyburide. 
Asian J Pharmac 2010: 205-212.

16.	Wei H, Löbenberg R (2006) Biorelevant dissolution media as a predictive tool 
IRU�JO\EXULGH�D�FODVV�,,�GUXJ��(XU�-�3KDUP�6FL�����������

���	$OHPyQ� 5�� &KiYH]� -�� 5DPtUH]� %�� 5LYHUD� /�� *DUFtD� 5� ������� &XDQWL¿FDFLyQ�
sanguínea de metformina y glibenclamida para endocrinología pediátrica. Acta 
3HGLiWU�0H[�������������

18.	=KDULNRYD� 2�� 5DYLQGUDQ� 6�� 1DQRYVND\D� 7�� +LOO� 5�� +DQNLQV� *�� HW� DO�� �������
Kinetics of glyburide metabolism by hepatic and placental microsomes of 
KXPDQ�DQG�EDERRQ��%LRFKHPLFDO�3KDUPDFRORJ\���������������

���	El-Sabawi D, Abbasi S, Alja’fari S, Hamdan I (2013) Pharmaceutical evaluation 
of glibenclamide products available in the Jordanian market. Afr J Pharm 
3KDUPDFRO��������������

n t
(min)

Dissolution profile at pH 4.5 Similarity 
factorReferent drug R Multi-source drug T

R
(%D)

CV
(%) SD T

(%)
CV
(%) SD f2

(50-100)
1 5 20.11 ���� ����� 16.11 4.86 �����

72.12

2 10 31.83 2.28 ����� 26.58 ���� 1.320
3 15 ����� ���� ����� 34.44 3.60 1.241
4 30 52.41 3.01 ����� 50.40 2.61 1.315
5 45 ����� 3.31 ����� ����� 2.12 �����
6 60 64.81 ���� ����� 65.62 ���� �����
� �� ����� ���� ����� 102.40 0.83 0.854

Table 2: Similarity factor values ​​f2 calculated with the data generated in Apparatus 
2 USP from the solution of the multi-source drug and referring to pH 4.5.

n t
(min)

Dissolution profile at pH 6.8 Similarity 
factorReferent drug R Multi-source drug T

R
(%D)

CV
(%) SD T

(%)
CV
(%) SD f2

(50-100)
1 5 ����� 1.22 ����� ����� ���� 0.810

82.49

2 10 ����� 1.05 1.031 ����� 1.01 �����
3 15 100.15 0.81 ����� ����� ���� �����
4 30 100.21 ���� ����� 102.30 ���� �����
5 45 ������ 0.64 ����� ������ 0.85 0.856
6 60 100.30 0.61 ����� 100.13 ���� �����
� �� 100.34 0.81 0.816 ������ 0.61 0.616

Table 3: Values ​​of similarity factor f2 calculated with the data generated in 
Apparatus 2 USP from the solution of the multi-source drug and referring to pH 6.8.

Study drug
pH 1,2 pH 4,5 pH 6,8

AUCo
T

(min%)
EF
(%)

MDT
(min)

AUCo
T

(min%)
EF
(%)

MDT
(min)

AUCo
T

(min%)
EF
(%)

MDT
(min)

Referent 
drug R 306.0 68.2 28.5 263.6 ���� 36.3 435.04 ���� 3.34

Multi-source 
drug T 312.8 ���� 28.6 260.8 56.6 ���� 435.03 ���� 4.54

Table 4: b0 1
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