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ABSTRACT

Qualification is the planning, carrying out and weding of tests on equipment and systems, whidHawh a part
of the validated process, to demonstrate that ik parform as intended. The objective is to do preeformance
qualification of the Saizoner Mixer Granulator (SM@50 L) for minimum (20%) and maximum (70%) oeaqy
capacities and content uniformity at different mgiintervals and of the Automatic coating machi&¢h for
minimum and maximum capacity with aqueous coatipgration for 6-10 Kg Pan and 24-40 Kg Pan. The
installation qualification (IQ) and operational glification (OQ) protocols should be prepared, apped and
performed as per the qualification master plan.z8aer mixers are used for dry and wet mixing of gere of
different products to prepare the tablet formulaso The machine is used in the initial stagespremixing &
granulation. The automatic coating system is usedititomatic film coating of tablets of various pka and sizes
by batch process. The prerequisites required beftaeting the performance qualification of equipminthat OQ
should be successfully completed, all the necesgatgrials, procedures and testing arrangementsiishbe made.
For the SMG samples were collected as per samgllag at different time intervals and the collectmimples
analyzed for color content, content uniformity, muée appearance, amperage and water content in sachple.
For the ACM, the coated tablets were checked fgsiglal parameters such as appearance, weight variatveight
build up and thickness for different batch sizese Bquipment qualification was carried out to destmte the
efficiency of the equipment’s and ended with sattsfy results.

Keywords. Coating machine, Neocota, Saizoner mixer granulator

INTRODUCTION

Qualification is an essential part of a pharmaoalitnanufacturer’'s quality assurance system; iilkkhdemonstrate
that facilities are suitable for their intended @& should also guarantee that the medicinal ptedare of an
appropriate quality. Manufacturing and laboratarstiuments/equipment and their supporting utilitrest are used
in the Good Manufacturing Practices / Good LabayaRractices activities are to be qualified andified for their

intended purpose. Qualification of instrument /ipqent is not a single, continuous process buteatstresults
from many discrete activities. These activitiesenbeen grouped into four phases of qualificatidreyrare: Design
qualification (DQ), Installation qualification (IQ)Operational qualification (OQ) and Performancelifigation

(PQ).
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Validation is an integral part of quality assurgngeinvolves the systematic study of systems, litée$ and
processes aimed at determining whether they perfiweir intended functions adequately and consilstess
specified [1]. Schedule M states about the qualiftm of the equipment [2]Qualification requirements of
established equipment/instruments are decided erb#sis of available historical data of that equpm (e.g.,
usage logs, calibration records, preventive maarea records, change controls etc.) f3].item of equipment is
an object that is characterized by its internahécal processes. A facility is the sum of all goméent used for a
common purpose [4].he objective is to provide a method for the perfance qualification of bin blender (200 L),
by studying the effect of various parameters likgvbload, blending time and blender speed on mixihgvailable
materials.

Saizoner mixers are used for dry and wet mixingafders of different products to prepare the tafolehulations.
The machine is used in the initial stages i.e. prem & granulation [4-5]. The automatic coatingstgm is used for
automatic film coating of tablets of various shaped sizes by batch process. Tablets are loadaddtating pan
for rolling and mixing. The tablets are preheatgdshpply of filtered hot air and then coating swaotis sprayed
through air atomized spray guns while the dryingtowes. The system is designed to control allgheameters,
such as inlet air temperature, tablet bed temperaliquid spray rate, and degree of rolling anding etc. [6].

Regarding the "qualification of equipment,” chage34 of the GMP Guideline states: "Manufacturaggiipment
should be designed, located and maintained toitsuintended purpose." Annex 15 to the EU GMP Glinge
specifies how this requirement must be implemefigd

Chapter 2.5.11 of Pharmaceutical Inspection ComwmeriScheme (PIC/S) [4] document Pl 006 therefoqgressly
states that the contract giver is ultimately resiae for proper implementation of the validatioonk “In such
cases, the responsibility lies with the contragegito ensure that the required standards of tladitguof the work
which is carried out, for program control and focdmentation are met [8].”

The GMP Guidelines for documentation apply in gahéor the layout and compilation of qualificatidocuments
which must be authorized by the head of productiod quality assurance. The documentation shoulctiaéed
for at least five years once the facility or equemhhas been shut down. According to Annex 15, Nof the EU
GMP Guideline, a company's current qualificationjects must be described in a validation master.pla

The first stage of a qualification should be th&JDConformance of the design with the GMP requésts should
be demonstrated and documented. Before the fa@lidelivered, it may be necessary to make surethigauser
requirements are complied with at the manufactmemises (Factory Acceptance Test, FAT) [9].

The correct implementation of the aforementionedquiements when assembling/setting up the facility
documented in the 1Q. It serves as a check of ttumbents that were required for the DQ. The OQ ipes/
evidence that the facility is functioning on thesiseof established parameters and within defineddiwhereas PQ
is performance testing of the facility with all piiection materials subsequently processed duringnewoperation.

All qualification phases must be implemented on Hasis of qualification protocols that have beepraped
beforehand.

MATERIALSAND METHODS

Materials

Saizoner mixer granulator (Sainath boilers & pneticeamodel: SAI-150 as in figure 1), Lactose (IMCC (IP),
PVP K-30, Ponceau 4R supra (IHS), Purified wate8RY & Magnesium stearate (IP). Automatic coatingmirze
(Neomachine Mfg. Co. Pvt. Ltd, model: Neocota 4@®Pin figure 2), core tablets, Opadry white YS-59@&nd
purified water.
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Figure 1: Saizoner mixer granulator.

SAIZONER MIXER GRANULATOR:

METHODOLOGY FOR PERFORMANCE QUALIFICATION: To provide a method for the performance
qualification of SMG 150 L, by studying the effexdtfollowing parameters on mixing of available méie

* Bowl load

¢ Dry mixing time
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 Impeller speed

To verify granulation end point with the help ofpeller and chopper ammeters.

PROCEDURE (DRY MIXING

):

BATCH SIZE: 120KG & 42.0KG
The batch formula for batch size of 12.0 Kg and4y was taken as shown in Table 1.

Table 1: Batch formulafor Batch size of 12.0 Kg & 42.0Kg

S.No. Material name %w/w | Quantity for minimum batch (in kg) | Quantity for maximum batch(in kg)
1 Lactost 50 6 21
2 MCC 44t 5.34 18.6¢
3 PVP K-30 5 0.6 2.1
4 Ponceau 4 R suprpg 0.5 0.06 0.21
5 Purified water QS QS QS
Total 100 12 42

Cleaned the equipment as per the cleaning proceshgreecorded the cleaning details. The line clearavas taken
before starting the process.

Sifted Ponceau 4R supra and together lactose &oerigstalline cellulose through vibratory sifterjng SS sieve
ASTM # 40 and collected in a double polythene likH)PE / SS container and labeled accordingly.

Added Lactose, Microcrystalline cellulose and PencelR supra (sifted through 40#) into Saizoner Mixe
Granulator and mixed the material for a period ®fiinutes.

The samples were collected as per sampling plaiiffatent time intervals of 5, 10 and 15 minutesrafigure 3.

The samples were Collected in triplicate each exjaitt to three times to the weight of unit dosengsippropriate
unit dose sampler from different locations as peit dose sampling procedure and transferred imttvidual

labeled glass vials.

Figure 3: Side view of sampling locations drawing for mixer/drier bowl

Sampling Points:

Figure: Locationg [L- Top Left;| 2- Bottom Leff; 3sfrCentre; 4-Bottom Centfe] 5-Top Right; 6- Bottaight

The Collected Samples were submitted to Analytitealelopment Department for analysis of color contereach
sample. The method used here describes a procexdguantify Ponceau 4R supra in the blend sammgec®au 4R
supra was determined by visible spectrophotoméeted@& nm using external standard method

The results of performance qualification were rdedrin result data sheets.
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The above procedure with different batch sizes KtRpand 42 Kg) was followed so as to get minimum and
maximum occupancy levels in the Saizoner Mixer Glator.

ACCEPTANCE CRITERIA [10]:

» Color content (assay) of all samples should bestwben 90 - 110 %

» The average of assay results at each interval gdhmeuin between 95 -105 %
» Content uniformity of six samples RSD should notimee than 5%

PROCEDURE (WET MIXING):
Poly Vinyl Pyrrolidone (PVP) was added in suffidiguantity of purified water and dissolved complgte

PVP binder solution was added to the granulatorgmadulated at slow speed till the required coeatsgranules
were formed.

The additional water quantity added for granulatias recorded.

The above procedure was followed with differenthagizes so as to get minimum and maximum occupkeveys
in the Saizoner Mixer Granulator.

ACCEPTANCE CRITERIA:

= SMG should be capable of producing desired granules

= Amperage reading should be proportionate to the.loa

= Functioning of SMG should be in normal, safe artise condition.

CRITICAL PROCESS CONTROL VARIABLES: Critical process control variables of dry mixingdawet
mixing operations are load size, mixing time angefiter speed, chopper speed, granulation time céispy/. The
measured parameters for dry and wet mixing areecniniformity and granule appearance, amperageagem
content/ LOD respectively.

AUTOMATIC COATING MACHINE:

PREPARATION OF COATING SOLUTION

The required quantity of the coating suspension p@pared for different batches with different cfitées of
Opadry white and water.

Opadry white was added in purified water with coatius stirring. The coating solution was stirred46 minutes
to get a smooth suspension and then it was palssaeh #60 and collected in a SS vessel.

Weights of ingredients for different batch sizes specified in Table 2 and Table 3.

Table 2: Quantity of ingredientsfor 18 kg and 30 kg batch

S.No. Ingredient Net weight for 18 kg batch  Netgtrifor 30 kg batch
1. Core tablets (Kg) 18.00 30.00
2. Opadry white YS-1-7059 (g 10.60 780.00
3. Purified water (Kg) 1.975 7.800

Table 3: Weightsof ingredientsfor 10 kg and 6 kg batch

S.No. Ingredient name Net weight for 10kg baijch  \Meight for 6kg batch
1. Core tablets (Kg) 10.00 6.00
2. HPMC (g 260.0( 156.0(
3. Propylene glycl (g) 26.0( 15.6(
4. Talc (g) 2.60 1.56
5. Purified water (kg) 2.300 1.39
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COATING OPERATION:
The equipment was cleaned as per the cleaning quoeeand recorded the cleaning details. Line clesravas
taken before starting the process.

The tablets were loaded into coating pan and petelethe tablets to 50°C before coating till naHar loss in
tablet weight.

The spray guns were fixed on stand and atomizesiugiply was started, hot air blower and exhaugesysnd the
coating parameters were set as shown in Table 4.

Table 4: Process parameter sand Specifications

Paramete Specificatiol
Atomizing air pressul 2.0-4.0 kg/ c?
Spray rate 50-130 g/min
Temperature of inlet air 6045 °C
Distance between spray guns and tablet ped  Suitéiknce
Bed Temperature 4545 °C
Nozzle size 1.0 mn
No of gun: 2
Pan RPM 2-5
Distance between guns 10-12 cm

The rotating pan was started at suitable RPM aadest spraying the coating suspension after atigittie bed
temperature. The coating operation was continuedvgight gain was 2.0£0.25 % of the average weightore
tablets. After completion of spraying, the panesperas reduced to 1-2 rpm and dried at 40°C for 28 minutes.

The tablets were collected and checked for phygiaeameters such as average weight, thickness aigthtwbuilt-
up.

The above procedure was followed for all four lots.

ACCEPTANCE CRITERIA:
The coated tablets should comply as per the gigenication

RESULTSAND DISCUSSION
SAIZONER MIXER GRANULTOR
The results of content uniformity of color (%) inllected sampleffom batch of 12 kg and 42 kg are depicted in
Table 5.

Table5: Content uniformity of color (%) in collected samples

CONTENT UNIFORMITY OF COLOR IN %
For batch size 12kg For batch size 42kg
After 5 minutes| After 10 minutes  After 15 minutés ftek 5 minutes| After 10 minutes  After 15 minutgs
Mear 106.5 107.¢ 103.2 109.¢ 109.7 109.¢
RSD 6.51 5.63 6.71 1.38 2.87 2.33

For the batch of 12 kg, the color content (% assfpome samples were found to be out of limits120%).The
mean of assay results for 5 min and 10 min of ngixirere found to be out of limits (95-105%) and R®D values
for content uniformity of six samples were foundout of limits (NMT 5%).

The reason for these results was found to be inedegampling due to small batch size of 12 Kg deedo verify
the performance of SMG the minimum occupancy capacas fixed as more than 30% of SMG capacity aryd d
mixing time was recommended for 10 min.

For the batch of 42 kg the color content ( % assdygll samples were found to be within limits (200%).The
mean of assay results for 5 min ,10 min and 15 afiimixing were found to be within limits (95-105%hd the
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RSD values for content uniformity of six samplesrevéound to be within limits (NMT 5%).Thus to verithe
performance of SMG the maximum occupancy capacéy fixed as 70% of SMG capacity and dry mixing time
was recommended for 10 min.

From the results of granulation i.e., wet mixing 12 kg and 42 kg batch it was concluded that SM@ groduce
desired granules and the amperage reading was touwel proportional to the load with LOD of gramulef 24.42
% and 24.60 % respectively. The Qualification wapleted for wet mixing & it was released for use.

AUTOMATIC COATING MACHINE
The results of tablets physical parameters wererdec and shown in Table 6.

Table 6: Specified physical parameter s of tablets

S.No Parameter Specification (For 6 Kg, 10 Kg ,@&kd 30 Kg batch size)
1 Description Grey colored, modified diamond shaped, biconvexelesl edge film coated tablets debossed
) with “A” on one side and “101” on other side.
2. Average tablet mass 612 mg +3 % (593.64-630.36
3. Mass of 20 table 12.240 g +3%(11.87-12.607
4. Thickness 5.80+ 0.30 mm (5.50 to 6.10 mm)
5. Weight build up 1.75 -2.25 % wiw

The results of weight variation and thickness wermrded in Table 7.

Table 7: Result of weight variation and thickness of tablets

S.No. (tablets) For different Batch sizes (kg)
Weight variation of 20 tablets | Thickness (mm) oft@blets
6 kg 10 kg 18 kg 30 kg 6 kg 10 ki 18 kg 30 kg
min. 596.9 601.5 598.3 598.1 5.61 5.68 5.63 5.62
Max. 621.4 625.9 620.8 620.8 5.7 5.8 5.15 5.75
Total mass (g) 12.180 12.230 12.202 12.214 1248@.23D| 12.202| 12.18
Average weight (mg) Weight build up (%)
| 608.6¢ | 611.5( | 6101 [610.741] 217 [ 208 | 2.0¢ | 2.0¢

All the parameters were found to be within the ataece limits mentioned in Table 6. The automatating
machine was qualified for the batch size of 6.0k Kg, 18 Kg and 30 Kg.
Thus the Performance Qualification was completatlibwas released for use.

CONCLUSION

Qualification is an essential part of a pharmacaltmanufacturer's quality assurance system. Thfopeance
qualification of SMG (150 L) was done for minimu20@6) and maximum (70%) occupancy capacities anteobn
uniformity at different mixing intervals. The perfoance qualification of the Automatic coating maehifor
minimum and maximum capacity with aqueous coatiperation for 6-10 Kg Pan and 24-40 Kg Pan was dbBoe.
both the pan sizes, the physical parameters sualeight variation, thickness and weight built upnre as per the
specifications and thus SMG (150 L) and Automatiating machine were successfully qualified.
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