FORMULATION AND DEVELOPMENT OF LONG-ACTING THERMOSENSITIVE
AND MUCOADHESIVE VAGINAL GEL OF METRONIDAZOLE

Azima G. Munshi?, Manish Goyani® and Meghraj V. Suryawanshi® ¢

(Received 05 July 2021) (Accepted 18 May 2023)

ABSTRACT

The development of an in situ metronidazole gel that is mucoadhesive and thermo sensitive was the
aim of this study in the fight against bacterial vaginosis. Numerous evaluation criteria have been carried
out, including mucoadhesive force, pH, viscosity, syringe capability, medication content, gelation
temperature, and gelation time. All of the solutions were found to have pH values between 6-7. The
viscosity was correlated with the mucoadhesive force. The drug release parameter indicates that in situ
gels containing Carbopol 934 provide superior drug release compared to other polymers. Additionally,
Carbopol 934 has 118 g more mucoadhesive strength than HEC and HPMC. Compared to non-ionic
polymers like HPMC and HEC, Carbopol 934 effectively slows down drug release since it is a cationic
polymer. After a 30-day stability test, the gel’s properties barely changed. It follows that the developed
formulation of metronidazole in situ gels is more reliable and efficient than earlier vaginal gels.
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INTRODUCTION

The most frequent reason for irregular vaginal
secretions in women of reproductive age is bacterial
vaginosis'. Alack of vaginal acidity, anincrease in vaginal
anaerobes, and a decrease in the normal Lactobacillus
population characterize this unnamed disorder?. This
acknowledged both the absence of conventional signs of
inflammation as well as the presence of many facultative
oranaerobic bacteria. Most often, the shortresidence time
of the antibacterial drug in the vaginal cavity may be to
blame for the inadequate clearance of these anaerobic
infections®. Another cause might be the decomposition of
antimicrobial substancesinthe vaginalfluid. Delivering the
medicine to a local site of action is one strategy to boost
its efficacy in eradicating the infection*®. For improved
stability and longer residence time, more antibacterial
agents will permeate the vaginal mucous layer, allowing
them to act for a longer period of time's.

As a result, several researchers developed and
published various innovative alternative formulations,

such as gels, pills, and microspheres that might stay in the
vaginal canal for an extended period. According to Hani et
al., development of miconazole nitrate, a thermosensitive
bio-adhesive vaginal gel for vaginal candidiasis is a
priority. The goal of this study was to develop and
test a thermosensitive bio-adhesive gel containing
metronidazole nitrate for vaginal medication delivery
to improve therapeutic efficacy and patient compliance
in the treatment of vaginal candidiasis®. Sapra et al.
investigated the development and optimization of in situ
periodontal gel containing levofloxacin for the treatment of
periodontal disorders,” in which site-specific levofloxacin
medication delivery for periodontitis was produced’.
Bruschietal. describe the preparation and characterization
of mucoadhesive thermo responsive systems consisting
of poloxamer 407 (P407), Carbopol 934P (C934P) and
propolis to treat vulvovaginal candidiasis in their study,
and preparation and characterization of mucoadhesive
thermo responsive systems containing propolis for the
treatment of vulvovaginal candidiasis (VVC)&. The goal
of this study was to combine the advantages of both the
thermo-sensitive and mucoadhesive gelling systems for
symbiotic performance in the design and development
of intra-vaginal in situ gels for prolonged metronidazole
release.
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MATERIALS AND METHODS

Metronidazole was a gift sample from McCoy Drugs
Pvt. Ltd. India. A gift sample of Poloxamer-407 was
obtained from BASF, Mumbai. Carbopol 934 was obtained
as a gift sample from Corel Pharma Chem, Ahmedabad.
Hydroxyethylcellulose was purchased from Merck Private
Ltd., Mumbai. HPMCK100M was purchased from Yarrow
Chem., Mumbai. All other materials were of analytical
grade.

Determination of absorption maxima (max) of
metronidazole

In citro-phosphate buffer pH 4.5, a stock solution of
metronidazole 4 yg mL" was produced. Metronidazole’s
UV spectrumwas measured inthe 200-400 nm range using
a twin beam UV visible spectrophotometer (Shimadzu,
UV-2450) with a 1.0 cm slit width and citro phosphate
buffer pH 4.5 as the solvent®'°.

Preparation of in situ gelling system

An initial dose of metronidazole was diluted in
distilled water with constant stirring and then sonicated
to completely dissolve. The aforesaid sample was
then dissolved in the needed amount of another
mucoadhesive polymer until it was soluble. Then, with
constant stirring, the needed amount of preservatives
(propy! paraben) was added to the solution. To obtain
a clear solution, the needed quantity of poloxamer 407
was added and maintained overnight in the refrigerator
at 40 °C'o1,

Evaluation parameters

Determination of gelation time

Using the test tube inverting approach, the gelation
time was calculated. The solution was placed in a thin-
walled tube and kept in a water bath at the appropriate
gelation temperature. Every 30 seconds, the test tube
was removed and inverted to assess the status of the
sample. With the test tube inverted, the gelation time was
assessed using the flow or no-flow criterion'2.

Determination of gelation temperature

In a 15 mL borosilicate glass test tube, the gelation
temperature was determined by heating the formulation
(1-2°C min™). A 3 mL formulation solution was poured
into each test tube and heated with gentle stirring until
the formulation solution was gelled. When the test tubes
were gradually immersed, the point where there was no
flow was considered as gel formation's.
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Determination of pH

The pH was measured in each of the in situgels (1 g)
of metronidazole by using a calibrated digital pH meter.
The readings were taken for an average of 3 samples'.

Determination of viscosity

A Brookfield viscometer was used to determine
the viscosity of the formulation (Brookfield viscometer,
model-LVDV-II pro, USA). The samples were sheared
at a rate of 20 rpm min™ at room temperature using an
S-62 spindle™.

Determination of syringe ability

Each formulation’s syringe ability was assessed.
The viscosity of formulations increased as the polymer
content increased, as did the force necessary to expel
each formulation from the syringe fitted with 20 gauge
needles'®1®.

Determination of drug content

1 mL of in situ solution was added to 100 mL of citro-
phosphate buffer pH 4.5 in a volumetric flask and set aside
overnight. The next day, the fluid was sonicated for 5-10
minutes in a bath sonicator. The drug concentration was
evaluated using a visible spectrophotometer (UV-2450
Shimadzu, Japan) at 320 nm against an appropriate
blank solution'”.

Determination of in vitro drug release

The dialysis sac method was used to conduct diffusion
research. A dialysis sac measuring 15.9 mm in diameter
was taken. 2 mL of the formulation was placed in the
dialysis sac, which was hermetically sealed on one end
and open on the other. To close both ends of the sac,
it was folded and sealed. This “dialysis bag” was then
threaded into a beaker containing 50 mL of buffer pH4.5
as the diffusion medium, which was kept at 37+0.5 °C
on a magnetic stirrer. At regular intervals, 1 mL aliquots
were withdrawn and refilled with an equal volume of new
buffer pH 4.5 kept at 37+0.5 °C. The amount of drug
released was measured by taking absorbance using a
UV spectrophotometer at 320 nm'e.

Determination of mucoadhesive force

Using a QTS texture analyzer, the force required
to separate the formulations from an acrylic 38 probe
was measured to assess the mucoadhesive force of the
systems. The instrument was then controlled by software
using texture pro software. The following test parameters
were chosen: The force necessary to remove the probe
from the surface of the formulation was determined as
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the maximum value in the resultant relationship between
load and time, after which the probe was pushed upward
at a constant speed of 30 mm min-""°,

Drug release kinetics

The release data were fitted to the equations
mentioned below to study the kinetics of metronidazole
release from the gel®2°,

Zero-order equation

Drug dissolution from dosage forms that do not
disaggregate and release the drug slowly can be
represented by the equation Qt = k0.t, where Qt =
percentage of drug released at time t and kO = release
rate constant. To study the release kinetics, data obtained
from in vitro drug release studies were plotted as the
cumulative amount of drug released versus time.

First-order equation

This model has also been used to describe the
absorption and/or elimination of some drugs, althoughitis
difficult to conceptualize this mechanism on a theoretical
basis. The release of the drug that followed first-order
kinetics can be expressed by the equation: In (100-Qt) =
In 100-k1t, where k1 is thefirst release rate constant. The
obtained data are plotted as a log cumulative percentage
of drugs remaining vs. time, yielding a straight line with
a slope of -K/2.308.

Higuchi’s equation

In a general way, it is possible to simplify the Higuchi
model as follows (generally known as the simplified
Higuchimodel): Qt=kHt, , where kH denotes the Higuchi
release rate constant. The obtained data were plotted
as a cumulative percentage of drug release versus the
square root of time.

Stability study

A stability study was carried outaccordingto ICHQ1A
(R2) guidelines at 0-8 °C for 30 days. The pH, viscosity,
gelation temperature, and drug content were measured
one month later'#19.20,

RESULTS AND DISCUSSION

Absorption maxima (Amax) of metronidazole

By scanning 4 pg mL"' of metronidazole, the
wavelength of maximum absorption at 320 nm was found
to be sharp and satisfactory, as shown in (Fig. 1).
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Fig. 1: Absorption maxima (Amax) of metronidazole

Formulation batches of in situ gelling system

The prepared formulation batches are givenin Table I
In all the formulations, 0.18% methyl paraben and 0.02%
propyl paraben were added as preservatives.

Table I: Formulation batches of in situ gelling
system

% Ingredient

HPMC | Carbopol
HPMC KaM K100M 934

F1 - -

F2 . - -

F3 . - -

F4 : - -

F5 . -

F6 - -

F7 - -

F8 - - - 0.25

F9 - - - 0.50

The metronidazole and P407 were taken as 0.75 and 18% while
formulating batches from F1-F9.

Table II: Gelation time of batches

Formulation batch Gelation time (Seconds)

F1 40-42

F2 30-35

F3 25-30

F4 22-25

F5 20-25

F6 35-40

F7 25-30

F8 20-25

F9 17-20
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Table llI: Viscosity of batches

Formulation batch Viscosity (cps) (n=3)

F1 81+0.65

F2 151+0.74

F3 190+0.72

F4 250+0.25

F5 376.4+0.35

F6 83.7+0.71

F7 129.3+0.75

F8 621.7+0.79

F9 935+0.86

EVALUATION PARAMETER

Gelation time

In the study, the gelation time of all batches was
found to be within 40 sec. Optimized batch F9 shows a
fast gelation time of 17-20 seconds, as shown in Table Il.

Gelation temperature

All of the batches studied had a gelation temperature
of 37+2°C, which was found to be within the body

temperature range. Tgel is the temperature at which the
liquid phase changes to the gel phase. An ideal in situ
gel is a free-flowing, room-temperature liquid that may
be injected repeatedly into the application site, where
it undergoes an in situ phase transition and forms a
strong gel. The use of vaginal thermo reversible gels was
deemed appropriate if it was between 25 °C and 37 °C,
as the human vaginal temperature is 37+2 °C. A gel may
form at room temperature if the Tgel is less than 25°C,
causing production, handling, and administration issues.

Batches’ pH

Based onthe pH of all batches analyzed, all formulation
pH values were found to be in the range of 6.20-6.81.
Because the vaginal pH ranges from 4.0 to 6.5, this pH
range is suitable for the vaginal cavity.

Viscosity of batches

Semi-solid solutions offer the advantage of ensuring
that the formulation comes out of the package in the right
amount and stays in the infected area for the right amount
of time. Due to their high viscosity values, oily systems
such as ointments and creams are not well tolerated
by patients when administered to the mouth area. As
a result, preparing the formulation as a water-based

Table IV: In vitro drug release profile of batches

% Cumulative drug release

F1

F2

F3

F4

F5

F6

0

0

0

0

0

0

40.48
+0.33

33.84
+0.30

46.58
+0.84

42.77
+0.23

54.78
+1.77

54.13
+0.58

62.10
+1.21

62.57
+0.21

70.18
+1.52

70.25
+ 0.63

79.39
+1.02

76.58
+0.27

82.66
+ 1.46

79.94
+0.30

86.11
+ 0.61

82.44
+0.30

89.13
+0.83

85.21
+ 0.26
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gel will be preferable. The viscosity of the formulation
should be low at room temperature and high at 33°C to
prevent flow and removal. To stay at the application site,
the in situ formulation should have a low viscosity when

applied and a high viscosity following administration.
The viscosity of all formulation batches increases as the
polymer concentration increases. The viscosity in cps is
given in Table lll.

%20 Cumulative drug release

% drug release

Time (hrs)

Batch syringe capacity

The viscosity of formulations
increases as the concentration of HEC/
HPMC K100M increases, increasing
the polymer concentration required to
expel each formulation from a syringe
with a 20-gauge needle. Because
formulation F3 has a greater polymer

Fig. 2: In vitro drug release profiles of batches

concentration, it fails the syringe
ability test. The syringe ability testwas
passed by the F9 batch.
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Drug content of batches

For metronidazole analysis, the
utilized spectrophotometric technique
was determined to be linear (r’=
0.9954). The drug content of the
optimized batch F9was 97.94+0.71%.
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All formulation batches from F1-
F9 had drug content ranging from

Fig. 3: TPA Graph of F2 formulation

90.94+0.71% to 97.94+0.71%.

In vitro drug release profile of
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batches

According to the drug release
profiles of all batches investigated,
batches F9 and F3 have the best
release compared to other batches,
with up to 80% of drug release

veilvpy vou“)v'y U

Time (s)

occurring within 8 h. Fig. 2 depicts the
graphical presentation. The graphical
representation of the release profile

Fig. 4: TPA graph of F5 formulation

revealed a burst release impact in the
firsthalf-hour due to complete polymer
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hydration, followed by a decline indrug
release due to the polymeric matrix.

All of the formulations
demonstrated burst release when
the release trial began. This could be
because the formulations take solong
to transition from sol to gel. The drug
release from the gels decreased as
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the concentration of P-407 increased.
After 0.5 h of dissolving, formulation

Fig. 5: TPA graph of F7 formulation

F3 (18% w/V of P-407) released
28.93+0.71% of the drug, whereas

INDIAN DRUGS 60 (06) JUNE 2023




Table V: Effect of mucoadhesive force

Batch Mucoadhesive force (g)

F2 75

F5 105

F7 61

F9 118

formulation F9 (18%w/V of P-407) released 30.93+0.43%,
asshowninTablelV. Asthe polymerconcentration grows,
drug burst release appears to diminish. At higher P-407
concentrations, the sol-to-gel transition occurred faster,
resulting in a reduction in burst release.

After 8 h of dissolving, formulation F3 (18%w/V
of P-407) released 75.33 +£0.36% of the medication,
while formulation F9 (18%w/V of P-407) released 80.66
+0.43%. A decrease in the number and size of the
channels in the gel structure may be the likely cause of
such adelayinarelease as the concentration of Carbopol
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Fig. 6: TPA graph of F9 formulation

Higuchi square root model

% Cumulaative drug release

s -
Square root of Time (hr)

Fig. 7: Higuchi square root model

940 rises. When the inter-micelle distance inside the gel
is reduced, bridging between neighboring micelles and
anincrease in gel viscosity results in a decrease in drug
release. The presence of a mucoadhesive polymer in
these channels would lower the amount of free water
while also causing hydrogen bonding with the water.
This would cause arise in viscosity and thus a decrease
in drug release.

Effect of mucoadhesive force

Only four gelformulations with the maximum viscosity
were tested using texture profile analysis TPA: F2,
F5, F7, and F9. The difficulty in measuring the TPA of
mucoadhesive gels with low viscosity was the reason for
this. Because the procedure cannot be validated for low-
viscosity gels, TPA cannot produce accurate findings for
these types of gels. The following is the mucoadhesive
force obtained in Table V and Figs. 3-6.

Kinetic study

It was carried out on three kinetic models, with the
following results: Diffusion data fits the Higuchi square

Table VI: Kinetic study

R? Value

Release kinetics

Batch No. First-order

model

Zero-order
model

Higuchi square
root model

Kinetic constant

(k)

Release exponent

(n)

F1 0.808 0.9753

0.958 0.4928 37.77

F2 0.810 0.9674

0.967 0.5028 31.24

F3 0.862 0.9598

0.977 0.5290 27.75

F4 0.778 0.9537

0.950 0.5357 25.18

F5 0.817 0.9637

0.968 0.5820 20.02

F6 0.774 0.9633

0.941 0.6177 20.44

F7 0.797 0.966

0.957 0.5421 25.45

F8 0.804 0.9617

0.961 0.5688 23.14

F9 0.858 0.9716

0.977 0.5722 23.24
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Table VII: Stability study of optimized batch (F9)

Stability | Gelation | pH

temp
36 °C
36 °C

Viscosity Drug

content

Before
After

6.75 947 97.94%

6.79 951 96.78%

root model (Fig. 7), according to the kinetic analysis.
Drug release from a gel matrix is a complex process that
involves drug diffusion through a hydrated component
of the gel matrix and erosion of the matrix’s outer fully
hydrated polymer. Due to the entry of surplus water
into the gel matrix’s core, the hydration of the gel matrix
increases, posing a diffusion barrier to drug release. The
polymer chains relax to the point that they can no longer
maintain the gel’s integrity, resulting in disentanglement
and polymer degradation from the gel matrix’s surface.

P 407 and Carbopol 940 formulations F3 and F9 have
n values very close to 0.5, confirming Fickian diffusion
(Table VI). As aresult, drug diffusion across the gel matrix
largely regulated drug release from the gel formulation. As
the P 407 concentration grew, the rate of drug release and
the first burst release were both reduced. This was shown
by the n number ranging from 0.52 to 0.58. The n value
increased from 0.54 10 0.61 when mucoadhesive polymers
(Carbopol 940) were introduced to P 407, demonstrating
non-Fickian/anomalous behavior. As aresult, drug release
in these formulations was determined by both drug
diffusion through the gel matrix and disentanglement or
erosion of polymer chains.

Stability study of optimized batch

A stability study was conducted at 0-8 °C for 30 days
under ICH Q1A (R2) criteria. A one-month stability study
was conducted on batch F9. After 30 days, the stability
analysis found no significant changes in pH, viscosity,
gelation temperature, or medication content. As a result
(Table VII), the in situ gel was deemed stable at 0-8 °C.

CONCLUSION

Using the thermosensitive polymer poloxamer 407
and mucoadhesive polymers HEC, HPMC, and Carbopol
934, a cold technique was used to make a vaginal in
situ gel containing metronidazole. Because no signs of
incompatibility were seen in the FTIR and DSC studies
(not reported in the article), it was concluded that these
polymers are compatible with the drug. Interms of gelation
time and temperature, all the formulations performed
well. All the formulations had pH values between 6-7.
The obtained viscosity was found to be mucoadhesive

dependent. A polymer concentration-dependent release
profile was discovered in an in vitro drug release
investigation.

In comparison to HEC and HPMC polymers,
Carbopol-934 provides adequate release and
mucoadhesion. Thisis because Carbopol 934 is a cationic
polymer, which means it releases less than non-ionic
polymers. The Higuchi square root model of diffusion-
controlled drug release was used to calculate the release
date. In situ gel properties did not change significantly
during the stability investigation. As a result, the in situ
formulation was proven to be superior to previous vaginal
gels.

REFERENCES

1. Hussain A. and Ahsan F.: The vagina as a route for systemic drug
delivery, JCR, 2005, 103(2), 301-313.

Peppas L. B.: Novel vaginal drug release application,
Adv. Drug Deliv. Rev., 1993, 11(1), 169-177.

AraljoD.E., PereiraR.R. and BruschiM.L.: Vaginal mucoadhesive
drug delivery systems, Drug Dev. Ind. Pharm., 2012, 38(6), 643-
652.

Vermani K. and Garg S.: The scope and potential of vaginal drug
delivery, Pharm. Sci. Technol. Today, 2000, 3(10), 359-364.

Das Neves J. and Bahia M. F.: Gels as vaginal drug delivery
systems. Int J. Pharm., 2006, 318(1-2), 1-14.

Hani U. and Shivakumar H.G.: Development of miconazole nitrate
thermosensitive Bioadhesive vaginal gel for vaginal candidiasis,
Am. J. Adv. Drug Deliv., 2013, 3(1), 358-368.

SapraP., Patel D., Soniwala M., and Chavda J.: Development and
optimization of in situ periodontal gel containing Levofloxacin for
the treatment of periodontal diseases, J. Sci. Innov. Res., 2013,
2(3), 608-627.

InO.and Yapar E.A.: Effect of mechanical properties onthe release
of meloxicam from poloxamer gel bases, Indian J. Pharm. Sci.,
2013, 75(6), 700.

Pereira R. R., Ribeiro Godoy J. S., Stivalet Svidzinski T. I., and
Bruschi M. L.: Preparation and characterization of mucoadhesive
thermoresponsive systems containing propolis for the treatment
of vulvovaginal candidiasis, J. Pharm. Sci., 2013, 102(4), 1222-
1234.

. Jadhav S. L. and Benerjee S.K.: Formulation and evaluation of
floating in situ gel of nizatidine, Int. J. Pharm. Sci. Res., 2013,
4(2), 250-255.

Rathod H., Patel V.and Modasia M.: In situgel as a novel approach
of gastroretentive drug delivery, Int. J. Pharm. Life Sci., 2010,
1(1), 440-447.

Bhardwaj L., Sharma K.P. and Malviya R.: A Short Review on
Gastro Retentive Formulations for Stomach Specific Drug Delivery:

Special Emphasis on Floating In situ Gel Systems, Afr. J. Basic
App. Sci., 2011, 3(1), 300-312.

Nirmal H.B., Bakliwal S.R. and Pawar S.P.: In situ gel: New trends
in Controlled and Sustained Drug Delivery System, Int. J. Pharm.
Tech. Res., 2010, 2(1), 1398-1408.

. Tugcu-Demirdz F., Acarturk F. and Erdogan D.: Development of

INDIAN DRUGS 60 (06) JUNE 2023




long-acting bioadhesive vaginal gels of oxybutynin: formulation, in
vitro and in vivo evaluations, Int. J. Pharm., 2013, 457(1), 25-39.

Dhaliwal S.H. and GoswamiD.S.: Preparation and characterization
of bioadhesive vaginal gel of propranolol hydrochloride, Int. J.
Res. Pharm. Biotech., 2013, 1(1), 2320-3471.

Karavana S.Y., Rengber S., Senyigit Z.A. and Baloglu E.: A new
in situ Gel Formulation of ltraconazole for Vaginal Administration,
J. Pharm. Pharmacol., 2012, 3(1), 417-426.

Feith G., Ismail S, Ibrahim S., Shabaan O., Hassanein K.
and Abdellah N.H.: Development and characterization of
Thermosensitive pluronic-based metronidazole in situ gelling
formulations for vaginal application, Acta Pharm., 2012, 62(1),
59-70.

18.

Yuan Y., Ying C., Li Z., Ping Z., Sha Z., Zhong B., Hu Xi. and
Zhang L.: Thermosensitive and mucoadhesive in situ gel based on
poloxamer as a new carrier for rectal administration of nimesulide,
Int. J. Pharm., 2012, 430(1), 114-119.

Baloglu E., Karavan S.Y., Senyigit Z.A., Hilmioglu-Polat S., Metin
D.Y.,ZekiogluO., GuneriT.andJones D S.: In situgel formulations
of econazole nitrate: preparation and in vitroand in vivo evaluation,
J. Pharm. Pharmacol., 2011, 63(10),1274-1282.

Yellanki S.K., NerellaN.K., Goranti S. and Deb S.K.: Development
of metronidazole intravaginal gel for the treatment of bacterial
vaginosis: effect of mucoadhesive natural polymers on the release
of metronidazole, Int. J. Pharm. Tech. Res., 2010, 2(1), 1746-
1750.

IDMA PUBLICATIONS

(Rates w.e.f. 1st April 2023)

Sr. Name of Publications
Nos.
1 |IDMA BULLETIN
A weekly communication medium for members and other interested readers now in 54th year.
(Annual Subscription — 48 Issues) (Published on 7th, 14th, 21st and 30th of every month)
(i) Members (Additional Copies)
(i) Government Research / Educational Institutions
(iii) Non - Members
INDIAN DRUGS
A monthly scientific and technical journal is now in its 60th year — Also online with dedicated website www.indiandrugsonline.org
(Annual Subscription — 12 Issues) / (Published on 28th of every month)
(i) Members (Additional Copies)
(ii) Students
(iii) Government Research / Educational Institutions
(iv) Non - Members
TECHNICAL MONOGRAPHS
NO. 1: STABILITY TESTING OF EXISTING DRUG SUBSTANCES AND PRODUCTS
NO. 2: PRIMARY & SECONDARY CHEMICAL REFERENCE SUBSTANCES
NO. 3: INVESTIGATION OF OUT OF SPECIFICATION (00S) TEST RESULTS
NO. 4: PHARMACEUTICAL PREFORMULATION ANALYTICAL STUDIES
NO. 5: ENVIRONMENTAL MONITORING IN CLEANROOMS
NO. 6: CORRECTIVE/PREVENTIVE ACTIONS (CAPA) GUIDELINE
NO. 7: DATA INTEGRITY GOVERNANCE
TECHNICAL DOCUMENT
QUALITY 4.0 DIGITAL TECHNOLOGY OF THE FUTURE
IDMA MEMBERSHIP DIRECTORY
IDMA ANNUAL PUBLICATION
A reference compendium with a wealth of information and data on the Indian Pharmaceutical Industry including almost all drugs ap-
proved by DCG(l) till 12th August 2022. Latest Edition 60th IDMA Annual Publication 2022 & 61st IDMA Annual Publication 2023
KINDLY NOTE:
(a) Agency would be given a Discount of 15% on Subscription / Sale of any of the above publications
(b)  Mailing of IDMA Bulletin and Indian Drugs by Post will commence prospectively only after receipt of payment.
(c)  All payments may be made in advance by Cheque / DD / RTGS / NEFT only in favour of: “Indian Drug Manufacturers” Association”.

(d)  For RTGS/NEFT: Name: BANK OF BARODA, Address: Dr Annie Besant Road, Worli naka, Mumbai 400 018, Maharashtra Branch: Worli Name of Account Holder: INDIAN
DRUG MANUFACTURERS" ASSOCIATION Account No. Current A/c 76080200000242, IFSC : BARBODBWORL, MICR CODE : 400012232

(e)  Courier charges for Publications will be extra as applicable.
(f)  Please intimate us details through email immediately after making the remittance through RTGS/NEFT, so as to enable us to do the needful promptly.
(g)  GST will be charged extra, as applicable
For any query, you may please CONTACT: Ms. Anjum (9892123322 Email : idma1 @idmaindia.com)
Ms. Geeta (9820161419 Email : publications @idmaindia.com)
INDIAN DRUG MANUFACTURERS’ ASSOCIATION

102-B, “A”-Wing, Poonam Chambers, Dr A B Road, Worli, Mumbai 400 018.Tel: 2494 4624 / 2497 4308
E-mail: admin @idmaindia.com/actadm @ idmaindia.com Website: www.idma-assn.org / www.indiandrugsonline.org

Cost per
Annum Rs.
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