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Study on the Technique of Improved Dissolution of Pioglitazone Hydrochloride Tablets 

 

CHI Xuemei, YAO Zhongli

*

, YAN Feng(Hangzhou Zhongmei Huadong Pharmaceutical Co., Ltd., Hangzhou 310011, China) 

 

ABSTRACT: OBJECTIVE  To study the technique of improving the dissolution of pioglitazone hydrochloride tablets. 

METHODS  Using the single-factor experiment method to study the effect of adhesive concentration, milling time, stirring 

velocity, shear velocity and pressure on the pioglitazone hydrochloride tablets. RESULTS  By adjusting the process parameters, 

the amount of adhesive as 26.26%, granulation stirring speed as 280 r·min

−1
, dissolution of pioglitazone hydrochloride tablets 

was much better. CONCLUSION  The method is reasonable and practical. It is suitable for manufacturing industries. 

KEY WORDS: pioglitazone hydrochloride tablets; dissolution; polyvinyl pyrrolidone 

 

                              

�����!"#�$�%&�'()    Tel: (0571)89903169    E-mail: chixuemei@126.com    

*

�����*+,�-�'()    Tel: 

(0571)89903429    E-mail: yaozl@hdpharm.com 

��������	
��
������

������������ !"
 1999# 7$

% FDA &'()!*+,-./012

[1]

3��

��45678�9:0
!;*+<=>?@

A�BC>DA-γ(PPAR-γ)!EFDAGHIJ�
K�!�LMN���OPQR�ST!U<V

HWXYZ�[\]^_���;*!`abc

0�[def!MNg0�Sh�i*!`a.

/012jk�0ef

[2-3]

3������lmn

Oop!lqrstg0nO!uEvwx:t

g1�!`ayzv

[4-5]

3 

������{|}~�����(pH 6.8)_

�l�!���}d���!�����o�!

�����?i*��ot

[6]

!R�� ����

��t���������3������� 

�d�F ¡}¢¡}£¤]�}
?¥/}¦

§¨p}��©ª�«¬­®¯R�I�!��

��°D(±R��²³!
´µ¶*·¸¹�

�§�¬������������º���»

¼(½�� �V¾�}·¸�§�¿ÀÁ�}Â

�Ã�ÄÂJ)ÅÆÇÈÉ!uÊº��ÈÉ�Ë

O*+Ì�>�Ì3 

1  ����� 

PMA25 ·¸¹��§Ã(ÍÎ GEA)ÏP2020

ÐÑÂ�Ã(ÍÎÐÑ��)ÏAG135 ÒÓÔÕ(Ö

× Mettler Toledo)ÏRCZ-8M��Ø}ZKT-18FÙ

ÚÛÜÃ}YD-20 Ýv� Þ�Ø�ßàÔ¨Ô

�áâIã��ÏUV-2550 äåæçç�è

(SHIMADZU)Ï
éê(30 ë!50 ë!60 ë!80

ë!(ì)íî>µØïð)3 

������(ñò_óíô�
Iã��!

&õö130101!÷�ö99.5%)Ïøùú�û7�

(PVP!óÎ BASF��)Ï������¶ü�(_

Îý�
�þ�ÈÉ�!÷�� C

19

H

20

N

2

O

3

S·HCl

è 100.0%)Ï���(_Îñò>�� Iã��!

&õö20121201)ÏÞ[��(�ò	

�Iã�

�!&õö20120910)Ï�0(ÍÎó �!T80!

&õöL102b)Ï
¥��� 101(�ò	

��

�!&õö20110629)Ï
*��(�ò	

�I

ã��!&õö20130204)Ï´µ*|���|!

��� ��æ��3 

2  ����	 

2.1  ���������¬ 

��������*·¸�§��!�£¤



 

�������� 2014	 2
� 31�� 2
                          

Chin J Mod Appl Pharm, 2014 Fabuary, Vol.31 No.2      �191� 

���?¡!¹���!MN¿À����Á�!

V¾�� PVP ��·¦§!Ê¦§�¾�> 

!!75 "�� 30 min!#§!< 20 ëê!V¾

Þ[��¹���!MNÂ�ÃÄÂJ!* φ 6 mm

�$Â�3 

2.1.1  �� V¾�  ·¸�§�<%_!�+

V¾��� PVP&Ir·�!'( PVP���

¨¶� ��¬��)��Ód��²³°�

¨!RL!r¾ PVP ��O){��*Æ��Ó

Þ�+�,-�./0!1*v/����3)

|��2!3���� 5%� PVP ��3PVP �

��V¾��t4�æ� 3 5�6!æ7�£¤

8��� 20.40%!24.15%!26.26%!Ê�9�¦

§ÅÆ��(��¦§|æ{ 2%~3%:���;

<)}#§}¹�}Â�!=�æ7>?� A

1

!A

2

!

A

3

3 

2.1.2  ¿ÀÁ�  {·¸�§�<%_¦§�¹

�H��:@¶���¦§�Þ�)�� �Þ

�}AB:@}���CI²³3¿ÀÁ�D!

¹��H�p!���¦§o¨E��!nEF

G3HI���J�Á�lK!MN·¸�§Ã

�¿ÀÁ�æ7� 120!280!350 r·min

−1
!Ê�9

�¦§ÅÆ��}#§}¹�}Â�!L9�=

�æ7>?� B

1

!B

2

!B

3

3 

2.1.3  Â���­>  *MN� 6 mm ��$Â

�!M#���ÂJ!�ÂOþP�Ó��}å

Q!��O¤*�ÃhÆ3Â�<%_!MNÄ

ÂR�Sæ7��{ 4.5!8!12 kN!Ê�9�=

�æ7T¾UVW!X¾YZ�[\]ï_!>

?� C

1

!C

2

!C

3

!¬*3 

2.2  ¦§§�æ^}_`a}bc�d� 

2.2.1  ¦§§�æ^  æ7�#§O� A

1

}A

2

}

A

3

}B

1

}B

2

}B

3

�¦§ 100 g +
éê_!
é

êe(40fg� 30!50!60!80ë�hi!j

kè:lm 5 min O!æ7��lnë¼ê_�¦

§��uèo�p!94¦§�§�æ^

[7]

3 

2.2.2  _`a�d�  �*q�rs¸d�_`

a!Êrsq�+|ÕXt�u>v(wx��

�(2 cm)£!py�Êln£¤�¦§æ7zrs

{|¾rs_!M4}0~���¦§��A�

���4rs��`!d������MN�S

(n=3)!èo_`a

[8]

3 

2.2.3  bc��d�  æ7�¦§ 100 g!æ7�

�U<�5��rs�|���!!d�!]?

��]�(v)!u� d(g·cm

 −3
)=100/vèo�!]?

�bc�3 

2.3  � ����þd 

)ñò_óíô�
Iã��������

����d�>'�f�!¶���ÅÆ�P!

uÅÆºO�¤¸�µ�3 

2.3.1  ���d�¸  �
� 6 �!�ü���

d�¤¸

[9]

!)���(37�0.5)"�ÛÜ����

(0.1 mol·L

−1
)900 mL ����d!SÁ�

50 r·min

−1
!{ 30 min :�=!<�!����;

������Ï��������¶ü�w�!

*���d������ 17.6 µg·mL

−1
���!{

269 nm ��£d��ç�!èo �����3 

2.3.2  ¤¸�µ��µ  ¡��µKËk¢!�

�������{ 0~30 µg·mL

−1
!F��ç�G

m£�¡��¤!¡�¤% � A=23.076C 

(R

2

=0.999)3V=¥�p�µKËöÕ�¥�p�

100%!RSD � 1.0%(n=9)!¥�pm£3¦�P!

´µL*�§¶�����������d�U

�¨3æ7�¶ü���������!©�d

� 6 g!RSDæ7� 0.19%� 0.17%!ªc�m£3

¶ü���������{ 36 h !Q
«�3 

2.4  KË 

2.4.1  �� V¾�¶�����������

²³  �+�������¬��
?!­Ä,

U<þd�� ���®¯!)�°£¤}��

�d�!uE±���������®¯;�


�d�²³��´>!)Å�µ¶�}­>��

£¤3�´µKË*·!{��¸X!!'(�

� PVP V¾���¹!����������

�ºO�º»/�!�Þ��AB:@U¼¨�

�73�� �V¾�¶����������

�)���d�´>�²³½k 13 

� 1  ��������	
��
������� 

Tab 1  Effects of adhesive addition on dissolution of 

piglitazone hydrochloride tablets 

./0/% 

12 

345 

678/% 

9:;0/ 

kg·cm

−2
 

9:. 

/0/% 

<=>?/ 

min 

A

1

 20.40 3.67 87.88 1 

A

2

 24.15 2.62 93.01 1 

A

3

 26.26 3.84 99.39 1 



 

�192�      Chin J Mod Appl Pharm, 2014 February, Vol.31 No.2                         

�������� 2014	 2
� 31�� 2


 

2.4.2  ¿ÀÁ�¶�����������²³   

�´µKË*·!{·¸�§�<%_!¹�Ã

�¿ÀÁ�¶¦§����Þ��� ����I

���²³�{Â�ÃÄÂJ���®¯0!B

2

� B

3

�o]¾Â�E� �Þ�¿��¿ÀÁ�

w_:(280 r·min

−1
)!���}¨vÀ4 100.1%�

B

1

ABoD!´µ_�ÁIo¨�¦§ÂIÃÁ

A�!KË½k 23 

� 2  ������	
��
������� 

Tab 2  Effects of stirrer speed on dissolution of piglitazone 

hydrochloride tablets 

./0/% 

12 

@4AB 

C0/r·min

−1
 

9:;0/ 

kg·cm

−2
 

9:. 

/0/% 

<=>?/ 

min 

B

1

 120 2.4  96.14 >3 

B

2

 280 3.0 100.10  1 

B

3

 350 3.0  99.32  1 

2.4.3  Â�ÃÄÂJ¶�����������

²³  M#�§: PVPV¾�� 26.26%!¿ÀÁ

�� 280 r·min

−1
!������»¼lK�®¯0

¶�9�¦§ÅÆÂ�!KË½k 33ek 3_�

´µKË_*)Ä�!Â�ÃÄÂJ¶����

����AB:@�����²³l¨!Å�¶

���Þ��²³o¨!'(ÄÂJ��V!�

��Þ�°º»�¨3 

� 3  �����	
��
������� 

Tab 3  Effects of line pressure on dissolution of piglitazone 

hydrochloride tablets 

./0/% 

12 

DEFG 

DH/kN 

9:;0/ 

kg·cm

−2
 

9:. 

/0/% 

<=>?/ 

min 

C

1

  4.5 2.5 99.48 1 

C

2

  8.0 3.0 99.60 1 

C

3

 12.0 3.8 98.31 1 

2.4.4  ¦§§�æ^}_`a}bc�d�KË   

¦§§�æ^}_`a}bc�d�KË½k 4

�k 5!�KË*·! �5=�#§O�§�æ

^�l�=�3Å�!���{ 99%)(�Æ5

=� A

3

}B

2

}B

3

!�§Næ^¨ÇÈÉºnö>30

ë�¨¦§§N���{ 10%)(!E<80ë�p

¦§�Ê70%3n:!��o¹�=���Ë�o

�!¦§�oÌ´!���ot3 

� 4  � !�"  �#$ 

Tab 4  The particle size distribution after dry granulation 

./0/% 

IJ 

A

1

 A

2

 A

3

 B

1

 B

2

 B

3

 

<30 4 3 18  4 37 16 

30~50 2 11 10 3 13 10 

50~60 2 28 16 3 16 15 

60~80 2 17 16 3 9 16 

>80 90 41 40 87 25 43 

� 5  � !�" �%&'()*� 

Tab 5  Angle of repose and bulk density of particles after 

dry granulation  

K8LI A

1

 A

2

 A

3

 B

1

 B

2

 B

3

 

MNO/P 40 38 37.5 40 37 37 

QR0/g·cm

−3
 0.576 0.570 0.590 0.592 0.602 0.592 

2.5  Í¨=��Ì 

»�(±�´µKË!Î�}Ï���»¼ö

�¨�� PVP �V¾�!M#·¸�§Ã�¿

ÀÁ�{ 280 r·min

−1
!��#§�:@�H�!Ð

¦§§Næ^��!*L£¤Í¨�µ 3 &=�

ÅÆþµ!eþdKË*·!­>�Ì��O�

Ì� 3 &=��d�«�!AB:@Ñ!Õ��

��Q
{ 98%)(!­
��*ÆuE«�!

þµKË½k 63 

� 6  +,-./�0123 

Tab 6  Results of quality determination of batches of 

samples 

./0/% 

ST 

./0/% <=>�/min ;0/kg 

130601 99.74 1 2.5 

130602 98.22 1 3.0 

130603 99.26 1 3.1 

3  
� 

�+������{|_l�B!RLÎ*

|���Ò� PVP!Ð¦§��Ó·O!vÔ

{�|��
?§Ók~*Õ|�¢¡Ö(�×

Õ|��Ø!`K�|�
?�k~�d!Ii

+
?����� �AB!wÙ�V¨ PVP �

*�!*)`a������� ���3 

��<%_�¹�¿À�Á��H�°q¶

���Ì�²³3{Ú´µ_�Á!·¸�§:

¿À�H��:@¶��¦§�Þ�)�� �

Þ��ABCI²³3n:!�§.ÛÊ?¡�

Ü�§�æ^�����!<êÊ?¡æÝIi



 

�������� 2014	 2
� 31�� 2
                          

Chin J Mod Appl Pharm, 2014 Fabuary, Vol.31 No.2      �193� 

+/�Ì�d�ÏÂ�:¦§�§�æ^¶� 

�Þ�}���Þ}ß�¯�I¢w²³!n:!

��£¦§�§Næ^!Ðo¨�¦§��àæ

�HI{ 10%)(!������{ 40%~50%!

*)/�������� ����3 

·¸�§�9�¦§Â�:O(�+ÂJ}

��}Þ�¯�MN!�á®¯0!ÂJâ¨!

� �k~�}ãäp�ãNåp!� Þ��

¨!|æÓÅ¾� !��Á�KD!AB:@

æ�!Å�çQ
l²³� ����3 

U<�*èR�´µ¸­>Ç������

�� ��!�9�� ����¢w/�!E

��}� Þ�}AB:@¯d�´>�+�é

�!­¦<­>���+��Ì�,-3 

REFERENCES 

[1] SOHDA T, KAWAMATSU Y, FUJITA T, et al. Discovery 

and development of a new insulin sensitizing agent, 

pioglitazone [J]. Yakugaku Zasshi, 2002, 122(11): 909-918. 

[2] SAKAMOTO J, KIMURA H, MORIYAMA S, et al. 

Activation of human peroxisome proliferator-activated 

receptor(PPAR) subtypes by pioglitazone [J]. Biochem 

Biophys Res Commun, 2000, 278(3): 704-711. 

[3] YANG P J, LI S M, LÜ Y P, et al. Effects of pioglitazone and 

metformin on vascular endothelial function in patients with 

type 2 diabetes treated with sulfonylureas [J]. Chin J Hosp 

Pharm(��������), 2012, 32(21): 1752-1754. 

[4] GALLE J, KLEOPHAS W, FORST T, et al. Comparison of 

the effects of pioglitazone versus placebo when given in 

addition to standard insulin treatment in patients with type 2 

diabetes mellitus requiring hemodialysis: results from the 

pioren study [J]. Nephron Extra, 2012, 2(1):104-114. 

[5] WU S Y, GENG X Q, WANG L D, et al. Effects of 

pioglitazone, repaglinide or metformin on blood uric acid and 

renal function in recent-onset type 2 diabetes [J]. Chin J Mod 

Appl Pharm(��������), 2011, 28(2): 181-184. 

[6] PATIL S V, PAWAR A P, SAHOO S K. Improved 

compressibility, flowability, dissolution and bioavailability of 

pioglitazone hydrochloride by emulsion solvent diffusion with 

additives [J]. Pharmazie, 2012, 67(3): 215-223. 

[7] Chinese drug test standard operation specification(�����

�������) [S]. 2010: 256-257. 

[8] CUI F D. Pharmaceutics(���) [M]. People’s medical press, 

2003: 298. 

[9] Ch.P(2010)Vol �(���� 2010 	�. � ) [S]. 2010: 

Appendix XC 85-87. 

�����2013-06-17

 

 

 

·¸#¹º»&¼£½¾¿½0�� 

 

 
 

�������(UVW(XY)Z[��� �XY 201204) 

 

�����  ��������	
��
��
�������  ������������������� �!

"�#$%&'�()�*+,-.��
/�0(123456789��: 2%�������0.5%;<�=���

�
�>?2@�AB�	
  ������CD��� �!"EF#$%&'�(GHIJKLMNOPQR

I:S��EF#$%&'��TUS4O�/�0(<6 kg)P��VW���2X�Y�VW9:�������

���
�>?2@ABZ[(<90 s)�	�   ������\�].^_����
�  

�
��������P��
P,-.P/�0P>?2@P`a78 

������944.4       ������B       �����1007-7693(2014)02-0193-03 

 

Study on Glyceryl Behenate as a Lubricant in Tablets 

 

YANG Yijing, WANG Yuqing(Gattefosse China Trading Co., Ltd., Shanghai 201204, China) 

 

ABSTRACT: OBJECTIVE  Study on glyceryl behenate as a lubricant in tablets. METHODS  Glyceryl behenate was mixed 

with lactose, calcium hydrophosphate, or microcrystalline cellulose, the flowability of blend was tested. Making tablets with 

these blends, recording the ejection force, and comparing the disintegration time of lactose tablets with 2% glyceryl behenate and 

0.5% magnesium stearate, respectively. RESULTS  If glyceryl behenate was mixed with lactose, calcium hydrophosphate, or 

microcrystalline cellulose, the angle of repose would decrease. And the ejection force of lactose, microcrystalline cellulose tablet 

would be low(<6 kg). Preparing parameter, such as blending speed, blending time or press speed had little effect on the 

disintegration time of lactose tablets with glyceryl behenate as lubricant, which was quite different from magnesium stearate. 
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