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Abstract—Cleaning validation is an essential 

requirement in pharmaceutical manufacturing to ensure 

that equipment used in production does not carry 

residues from previous batches that could compromise 

product quality and patient safety. The present study 

evaluates the effectiveness of a cleaning procedure 

applied to equipment used in the manufacture of 

obeticholic acid tablets. Considering the drug’s potency 

and low aqueous solubility, a worst-case approach was 

adopted. Residue assessment was performed using both 

swab and rinse sampling techniques, followed by 

quantitative and microbiological analysis. Acceptance 

limits were defined using regulatory approaches such as 

the 10-ppm criterion and health-based exposure limits. 

Results obtained from three consecutive validation runs 

confirmed that the cleaning procedure consistently 

reduced residues and microbial contamination to 

acceptable levels. The findings demonstrate that the 

validated cleaning process is reliable, reproducible, and 

compliant with current regulatory expectations. 

 

Index Terms— Cleaning validation, Obeticholic acid, 

cross-contamination, MACO, pharmaceutical quality. 

 

I. INTRODUCTION 

 

Cleaning processes in pharmaceutical manufacturing 

have gained significant regulatory and industrial focus 

due to the increasing potency of modern drugs and 

incidents of contamination causing serious harm. 

Effective and validated cleaning procedures are 

essential to prevent cross-contamination, especially as 

many drugs can trigger severe allergic responses even 

at low exposure levels. 

The primary objective of robust cleaning practices is 

to ensure consistent product quality and patient safety, 

which remains a key regulatory and industry 

requirement.1-6 

Cleaning validation provides documented evidence 

with a high degree of assurance that equipment can be 

consistently cleaned to predetermined acceptable 

limits. 

It ensures that residues from manufacturing processes 

and cleaning agents are effectively removed without 

posing any safety risk to patients.7,8 

Obeticholic acid belongs to hepatoprotective category. 

It is a semi-synthetic bile acid, which acts as a 

farnesoid X receptor agonist and is used for treating 

primary biliary cholangitis. It was derived from a 

chenodeoxycholic acid. The key role of the farnesoid 

X receptor (FXR) as a regulator of bile and cholesterol 

metabolism in the liver.9-16 

The farnesoid X receptor (FXR) is a nuclear receptor 

that plays a central role in regulation of bile acids and 

also regulation of metabolism. Activation of FXR can 

decrease hepatic fibrosis and also reduce 

inflammation. [16-20] 
 

II. DRUG PROFILE 

 

Chemical name: dihydroxy-5 beta-cholanic acid, 3 

alpha-hydroxy steroid and 7 alpha-hydroxy steroids 

Molecular Formula: C₂₆H₄₄O₄ 

Structure: 

 
Structure Of Obeticholic Acid 
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Molecular weight: 420.6 gm/mol 

This process is essential in pharmaceutical 

manufacturing to prevent cross-contamination and 

drug adulteration, thereby maintaining product quality 

and regulatory compliance. Obeticholic acid is a 

highly potent compound used in the management of 

liver-related disorders such as primary biliary 

cholangitis. Due to its pharmacological activity at low 

doses and its physicochemical characteristics, it is 

categorized as a challenging compound from a 

cleaning perspective. Therefore, establishing an 

effective and validated cleaning process is essential.21-

26 

Regulatory agencies emphasize the use of scientific 

and risk-based approaches for cleaning validation. 

These include identifying worst-case products, 

defining acceptable residue limits, and verifying 

cleaning effectiveness through analytical testing. The 

present work focuses on applying these principles to 

validate the cleaning process for equipment used in the 

manufacture of obeticholic acid tablets.27-30 

 

III. OBJECTIVES 

 

The objective of the cleaning validation is to verify the 

effectiveness of the cleaning procedure for removal of 

product residues, degradation products, preservatives, 

excipients, or cleaning agents as well as the control of 

potential microbial contaminants. 

The objective of this study is to demonstrate the 

effectiveness of standard cleaning procedure for 

residues up to predetermined acceptance criteria for 

obeticholic acid 10 mg Tablets. 

 

IV. DRUG OVERVIEW 

 

General Characteristics 

Obeticholic acid is a semi-synthetic bile acid 

derivative with significant pharmacological activity at 

low concentrations. It is formulated as oral tablets in 

low-dose strengths.31 

 

Mechanism of Action 

The drug acts by activating the farnesoid X receptor, 

which plays a key role in regulating bile acid synthesis 

and transport. This mechanism helps in reducing liver 

inflammation and improving bile flow.32-33 

 

 

Pharmacokinetic Profile 

Obeticholic acid is rapidly absorbed after oral 

administration and exhibits extensive protein binding. 

It undergoes hepatic metabolism and is primarily 

excreted through the fecal route. Its relatively long 

half-life supports once-daily dosing.32-34 

 

V. MATERIALS AND METHODS 

 

Equipment Involved 

The study covered major equipment used in tablet 

manufacturing, including blending units, granulation 

systems, dryers, and compression machines. 
 

Cleaning Procedure 

A standardized cleaning procedure involving 

detergent washing followed by purified water rinsing 

was applied. The procedure was designed to ensure 

effective removal of residues from all product-contact 

surfaces. 
 

Risk-Based Approach 

A worst-case selection strategy was employed based 

on factors such as: 

• Drug potency 

• Solubility characteristics 

• Toxicological profile 

• Batch size and dosage 
 

Sampling Techniques 

Two complementary sampling methods were used: 

● Swab sampling: to assess residues on specific 

surface areas 

● Rinse sampling: to evaluate residues in hard-to-

reach areas 

Sampling locations were selected based on equipment 

design and potential residue accumulation points. 
 

Acceptance Criteria 

Acceptance limits were established using regulatory 

guidance: 

● Chemical residue limits based on the 10-ppm 

approach and health-based exposure limits 

● Microbial limits based on standard pharmacopeial 

requirements 

VI. RESULT 

 

Visual Inspection 

Organoleptic techniques such as visual inspection, 

smell, and touch were employed as part of the cleaning 
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program and validation process. Visual examination, 

as required by cGMP regulations, was used to assess 

equipment cleanliness before use and during routine 

monitoring. Ultraviolet (UV) light was utilized to 

enhance detection of residues on equipment surfaces, 

confirming effective cleaning. All equipment used in 

the manufacture of obeticholic acid tablets was 

visually inspected across three consecutive batches 

and found to be clean after the cleaning procedure. 

Visual Inspection Results of Dispensing Booth (After 

Cleaning) 

All observed areas, including walls, floor, doors, 

scoops, reverse laminar airflow unit, platform balance, 

and other utensils, were found to be visually clean in 

all three validation batches. 

No visible residues were detected, confirming the 

effectiveness and consistency of the cleaning 

procedure across Batch 1, Batch 2, and Batch 3. 

Visual Inspection Results of Sifter (After Cleaning) 

All critical equipment components, including the feed 

hopper, sieves, multi-mill blades, discharge chute, and 

screw conveyor, were visually inspected and found to 

be clean in all three validation batches. 

The absence of visible residues across Batch 1, Batch 

2, and Batch 3 confirms the effectiveness and 

consistency of the cleaning procedure. 

 

Visual Inspection Results of Rapid Mixer Granulator 

(After Cleaning) 

All critical components of the rapid mixer granulator, 

including the chopper, impeller, discharge chute, and 

adjacent areas, were visually inspected and found to be 

clean across all three validation batches. 

Additional parts such as both view glasses and the 

RMG lid also showed no visible residues in any batch. 

These results confirm the effectiveness and 

consistency of the cleaning procedure for the rapid 

mixer granulator. 

Consistent results were obtained across three 

independent cleaning validation runs, indicating 

robustness of the cleaning process. 

 

Visual Inspection Results of Fluidized Bed Dryer 

(After Cleaning) 

All components of the fluidized bed dryer, including 

the bottom pan, FBD bowl product container, and 

retarding chamber, were visually inspected and found 

to be clean across all three validation batches. 

The inner side of the view glass also showed no visible 

residues in any batch. 

These observations confirm the effectiveness and 

consistency of the cleaning procedure for the fluidized 

bed dryer. 

Visual Inspection Results of Conta Blender (After 

Cleaning) 

The lid and inner surface of the Conta blender were 

visually inspected and found to be clean across all 

three validation batches. 

 

No visible residues were observed on any surface after 

the cleaning procedure. 

These results confirm the effectiveness and 

consistency of the cleaning process for the conta 

blender. 

Visual Inspection Results of Compression Cubicle and 

Compression Machine (After Cleaning) 

All areas of the compression cubicle and compression 

machine, including floor, ceiling, walls, doors, and 

electric panels, were visually inspected and found to 

be clean across all three validation batches. 

Equipment components such as hopper, feed frame, 

turret, discharge chute, and metal detector also showed 

no visible residues. 

The discharge chute of the metal detector (VO-RCM-

06) was similarly clean, confirming the effectiveness 

and consistency of the cleaning procedure. 

 

Visual Inspection Results of Coating Area and Coating 

Machines (After Cleaning) 

All areas of the coating section, including floor, 

ceiling, walls, doors, and electric panels, were visually 

inspected and found to be clean across all three 

validation batches. 

All coating pans (I to V) showed no visible residues 

following the cleaning procedure. 

These findings confirm the effectiveness and 

consistency of the cleaning process for the coating area 

and equipment. 

Visual Inspection Results of Blister Packing Room 

and Blister Packing Machine (After Cleaning) 

All areas of the blister packing room, including floor, 

walls, and doors, were visually inspected and found to 

be clean across all three validation batches. 

Equipment components such as hopper, spiral bowl, 

chute, feed box, and machine door showed no visible 

residues after cleaning. 
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The de-blistering machine chute was also clean, 

confirming the effectiveness and consistency of the 

cleaning procedure. 

 

Results of Chemical and Microbiological Inspection 

Method 

After visual inspection, all equipment was further 

evaluated using chemical and microbiological 

methods. 

Results for all equipment used in the manufacture of 

obeticholic acid were within predefined acceptance 

limits across three consecutive batches. 

Analysis of samples from the dispensing booth 

confirmed effective cleaning, with no fungal growth or 

pathogenic organisms observed. 

Chemical and Microbiological Inspection Results of 

Dispensing Booth (After Cleaning) 

Chemical analysis of dispensing booth samples 

showed that active drug residue levels for all locations 

were below the acceptance limit of 10 ppm across 

three batches. 

Microbiological results (TBC) were within acceptable 

limits at all sampling points, indicating effective 

microbial control. 

No pathogenic organisms or fungal growth were 

detected at any location, confirming the effectiveness 

of the cleaning procedure. 

Chemical and Microbiological Inspection Results of 

Granulation Room (After Cleaning) 

Chemical analysis of granulation room samples 

showed that active drug residue levels at all locations 

were below the acceptance limit of 10 ppm across 

three validation batches. 

Microbiological results (TBC) were within acceptable 

limits for all sampled areas, indicating effective 

cleaning and microbial control. 

No pathogenic organisms or fungal growth were 

observed, confirming the adequacy and consistency of 

the cleaning procedure. 

 

Chemical and Microbiological Inspection Results of 

Sifter (After Cleaning) 

Residue levels for the sifter components ranged from 

0.00 to 9.37 ppm across three batches, remaining 

within the 10-ppm acceptance limit. 

Microbiological counts ranged between 10 and 21 

CFU, indicating acceptable microbial levels. 

All sampled locations, including discharge chute, feed 

bowls, and sieves, complied with cleaning validation 

criteria. 

Chemical and Microbiological Inspection Results of 

Sifter Cum Multi-mill (After Cleaning) 

Residue levels for the sifter cum multi-mill 

components ranged from 0.00 to 4.15 ppm across three 

batches, well within the 10-ppm limit. 

Microbiological counts were observed in the range of 

4 to 18 CFU, indicating acceptable microbial levels. 

All sampled locations, including discharge chute, feed 

hoppers, multimill screen, and screw conveyor, met 

the cleaning validation criteria. 

 

Chemical and Microbiological Inspection Results of 

Rapid Mixer Granulator (After Cleaning) 

Residue levels for the rapid mixer granulator 

components ranged from 0.00 to 7.09 ppm across three 

batches, remaining within the 10-ppm acceptance 

limit. 

Microbiological counts were within acceptable limits, 

ranging from 11 to 25 CFU across all sampled 

locations. 

These results confirm that the cleaning procedure for 

the rapid mixer granulator is effective, consistent, and 

compliant with validation criteria. 

 

Chemical and Microbiological Inspection Results of 

Fluidized Bed Dryer (After Cleaning) 

Residue levels for fluidized bed dryer components 

ranged from 2.41 to 8.03 ppm across three batches, 

remaining within the 10-ppm acceptance limit. 

Microbiological counts were within acceptable limits, 

ranging approximately from 4 to 19 CFU across all 

sampling locations. 

These results confirm that the cleaning procedure for 

the fluidized bed dryer is effective, consistent, and 

compliant with validation requirements. 

 

Chemical and Microbiological Inspection Results of 

Conta Blender (After Cleaning) 

Residue levels for conta blender components ranged 

from 0.00 to 8.06 ppm across three batches, remaining 

within the 10-ppm acceptance limit. 

Microbiological counts were within acceptable limits, 

ranging from 10 to 28 CFU across all sampled 

locations. 
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These results confirm that the cleaning procedure for 

the conta blender is effective, consistent, and 

compliant with validation criteria. 

Chemical and Microbiological Inspection Results of 

Compression Cubicle and Compression Machine 

(After Cleaning) 

Residue levels for compression cubicle and 

compression machine components ranged from 0.01 to 

9.44 ppm across three batches, remaining within the 

10-ppm acceptance limit. 

Microbiological counts were within acceptable limits, 

generally ranging from 3 to 29 CFU across all 

sampling locations. 

These results confirm that the cleaning procedure for 

the compression area and equipment is effective, 

consistent, and compliant with validation criteria. 

 

Chemical and Microbiological Inspection Results of 

Coating Room and Coating Machine (After Cleaning) 

Residue levels for coating area and coating machine 

components ranged from 0.11 to 1.36 ppm across three 

batches, which are significantly below the 10-ppm 

acceptance limit. 

Microbiological counts were within acceptable limits, 

generally ranging from 6 to 25 CFU across all sampled 

locations. 

These results confirm that the cleaning procedure for 

the coating area and equipment is highly effective, 

consistent, and compliant with validation 

requirements. 

Chemical and Microbiological Inspection Results of 

Blister Packing Room and Blister Packing Machine 

(After Cleaning) 

Residue levels for blister packing room and machine 

components ranged from 0.01 to 7.98 ppm across three 

batches, remaining within the 10-ppm acceptance 

limit. 

Microbiological counts were within acceptable limits, 

generally ranging from 6 to 25 CFU across all sampled 

locations. 

These findings confirm that the cleaning procedure for 

the blister packing area and equipment is effective, 

consistent, and compliant with validation criteria. 

 

VII. DISCUSSION 

 

All results were within predefined chemical and 

microbiological limits, with no pathogens or fungal 

growth observed across three consecutive batches, 

confirming the effectiveness of the cleaning 

procedure. 

Cleaning validation for new and existing products 

involves both similarities and differences, requiring 

cycle development, optimization, and sensitive 

analytical methods for residue detection. 

Proper validation depends on well-designed cleaning 

cycles, calibrated monitoring instruments, suitable 

equipment selection, and thorough operator training 

with complete documentation to ensure 

reproducibility and compliance. 

 

VIII. RESULT 

 

Cleaning validation for obeticholic acid 10 mg tablets 

was successfully performed on three consecutive 

batches to demonstrate the effectiveness and 

consistency of the established B-type cleaning 

procedure. 

All results complied with predefined acceptance 

criteria (≤10 ppm for product contact surfaces and 

acceptable microbiological limits), with no 

contamination or failures observed. 

The study confirms that the cleaning method is robust, 

reproducible, and suitable for routine use, ensuring 

regulatory compliance and minimizing the risk of 

cross-contamination in a multi-product facility. 

 

IX. CONCLUSION 

 

The cleaning validation study confirms that the 

cleaning procedure used for obeticholic acid tablet 

manufacturing is effective and reproducible. Residual 

drug levels and microbial contamination were 

consistently within acceptable limits. The validated 

process meets regulatory expectations and can be 

adopted for routine manufacturing operations to 

prevent cross-contamination. 
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