Bioprocessing, Automation, and Industrial Innovation

Explore groundbreaking Al + Biotechnology Projects addressing real-world biological and
industrial challengesusing intelligent, automated, and data-driven solutions.

Al + Biotechnology combines computational learning models with biological experimentation to
accel erate bioprocess optimization, genetic engineering, and industrial production systems.

Thisinterdisciplinary domain isvital for future-ready innovations in biomanufacturing, green
chemistry, environmental biotech, and biohealth, driven by intelligent automation and real-time
analytics.

100+ Research & Industrial Objectives

o Al-based optimization of fermentation time and temperature parameters
¢ Predictive modeling of yield in industrial enzyme production

e Neural network systems for genetically modified microbe selection
¢ Real-time Al-driven monitoring in bioethanol production plants

o Al-controlled upstream processing in large-scale fermenters

o Al-enabled precision control of bioreactor agitation and aeration

o Al-guided metaboalic flux rerouting in production microbes

¢ Machine learning-based culture contamination prediction

¢ Al-driven formulation for microbial growth media composition

¢ Al-guided bio-optimization of biodegradable plastic production

¢ Reinforcement learning in automated strain selection workflows

¢ Predicting recombinant protein solubility in expression hosts

o ML-driven biofertilizer formulation design from microbial consortia
¢ Al in planning batch-wise downstream purification schedules

¢ Optimizing transgenic plant regeneration timelines using Al

¢ Al-controlled phase transition in scale-up fermentations

o Al-predicted productivity metrics in multi-phase bioreactors

¢ Predictive maintenance of centrifuges and filtersusing Al sensors
e Al in automating wet lab logs and deviation alerts

o Al-assisted QC analysis for fermentation purity scoring

¢ Real-time predictive foaming control in fermentation tanks

¢ Al-driven modeling of microbial metabolic shifts during induction
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¢ Machinevision Al for microbial colony purity screening

¢ Optimization of bioinoculants shelf life using Al

o Al-guided scale-up simulations in protease production lines

¢ Al-based adjustment of pH and DO levelsin continuous culture
¢ Bioplastic degradation modeling using supervised Al models

e Smart analytics for bioprocess bottleneck diagnostics

¢ Al-regulated agitation profile for shear-sensitive organisms

« Al pattern recognition for protein precipitation endpoints

e Microbia biosurfactant production optimization via Al

¢ Al-enhanced planning of SOPs for biocindustrial compliance

¢ Al inreal-time ethanol distillation process stabilization

¢ Process-specific microbial strain selector using Al clustering

o Al toolsfor adaptive control in submerged fermentation

¢ Al inresin regeneration planning for affinity chromatography

¢ Time-course prediction of metabolite release using ML models
e Al-driven smart dosing schedule for biocatalysts

o Al modeling of temperature stress on protein expression

¢ Al-controlled vacuum filtration shutdown automation

¢ Automated estimation of biomass productivity using vision Al

e Dynamic temperature ramp Al model for enzyme production

¢ Al in standardizing autoclaving cycles for microbial prep

¢ Predictive analyticsin microbia pigment production

o Al for optimized pellet morphology in actinomycete cultures

o Al control systems for pH-based product extraction triggers

¢ Neural network planning for mediarecycling protocols

o Statistical Al algorithmsin SOP deviation detection

¢ Al pattern mining for identifying production line inefficiencies
o Al-assisted culture age prediction from sensor data

¢ Customized Al modules for probiotic fermentation regulation

¢ Predicting stability of biocatalysts under shipping conditions

o Al-calibrated nutrient feed rates in fed-batch fermentations

o Al modelsfor high-density biomass formation kinetics

e Smart fail-safe automation in biological effluent treatment

¢ Predictive analytics for microbial leaching in bio-mining

o Al-controlled UV-C exposure modeling for microbial disinfection
¢ Modeling of microbial exopolysaccharide (EPS) yield via Al

¢ Forecasting microbe-driven biopesticide concentration in media
¢ Dynamic Al models for foam level detection and antifoam control
¢ Biomass concentration estimation via Al-enhanced OD readings
¢ Al in optimizing moisture levels for solid-state fermentations

« Al-aided odor monitoring in waste treatment biotechnology

o Al-based triggersfor cell harvesting in bioreactors

¢ Real-time ML tuning of gas mix in aerobic processes

¢ Deep learning for microbial consortia stability modeling

o Al for temperature-sensitive spore viability prediction

¢ Predictive decision systemsfor filter change scheduling
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o Al-adjusted evaporation rate modeling in bioreactors

¢ Microbia emulsifier productivity prediction using Al

Practical Approach in Achieving the Objectives

1. Practical Problem Identification

¢ Plant or Lab-specific issue audit
e Sample process deviation studies
¢ Map to biotech target area (e.g., fermentation)

2. Data Capture & Preprocessing

e Sensors: DO, pH, temperature, CO2
¢ Control panels and SCADA outputs
e Cleaning and normalization using Pandas, R

3. Algorithmic Pipeline Setup

o Libraries: SciKit-Learn, TensorFlow
¢ Modularization with FastAPI or Flask
¢ Deployable via Docker containers

4. Predictive or Prescriptive Modeling

¢ Regression/Classification (e.g., Gradient Boosting)
* Reinforcement learning for real-time control
¢ Bayesian models for uncertainty handling

5. Integration with Biotech Systems

¢ [0T modules for SCADA/PLC link
¢ Cloud dashboard (Grafana, Prometheus)
o Alert systems (MQTT/Telegram bots)

6. Field Testing & Industrial Validation

¢ Pilot scale run integration
¢ Root Cause Analysis with Al feedback loop
¢ Report generation & tech transfer files

Caregar Guidance and Placement Opportunities

NTHRY S enables students to enter advanced careers like Bio-Al Process Analyst, Bioreactor
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Automation Scientist, Al Fermentation Engineer, and Biolndustry Data Analyst. Our mentorship,
project-based learning, and industry tie-ups lead to roles in biotech companies, Al startups,
QCI/QA labs, and scale-up production units. We assist with patent support, tech incubator access,
and international R& D internships.

Apply
Duration Academic Mode Professional Mode Industrial Mode
5 Days Rs 6250
10 Days Rs 7500
15 Days Rs 8250
20 Days Rs 11250
30 Days Rs 12500
45 Days Rs 15000
2 Months Rs 17500
3 Months Rs 20000
4 Months Rs 30000
5 Months Rs 37500
6 Months Rs 45000
7 Months Rs 47500
8 Months Rs 52500
9 Months Rs 60000
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10 Months Rs 72500
11 Months Rs 80000
1 Year Rs 95000

18% additional GST on all fee structures.

Installment options are available for all durations.

NTHRYS Students

View this post on Instagram

Certification

Hands-On Practical Exposure

Thesis

PowerPoint Assistance

Protocol Repetitions

Industrial Protocol Access

Industrial SOP Access

Field Trips (Optional)

Industrial Product Formulation
Work
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:
Industry Start Up Assistance E E
Industrial Visit Access 0 O Duration (2
3 Months
E E Duration
onwards
References E E E
Recommendations 0 0 O]
Experience Letters 0 0
6 Months
Placement Assistance E E Duration
Onwards
1 Year
Placement Guarantee 0 0 =
Hyderabad

Cherlapalli 1DA, 500051 Chennai
Parrys Corner, 600001 Bangal ore
Jalahalli, Bahubali Nagar| K OCh
Aroma Gar dens, Beside Townhall Metrg Visakhapatnam
Addresswill be updated in few days Bhubaneswar
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Offline Timetable

3 - 5 Hours per day | 4 Days Practicals/ week | 1 Day Reporting

Weekly Schedule

Tuesday to Friday: Practical Sessions
Saturday: Documentation Day
Sunday & M onday: Weekend Holidays

Lab Working Hours

9:30 AM to 5:30 PM

Students/Scholars are assigned 3 to 5 hour s/day based on their protocols.
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Online M ode Workflow

210 4 hoursper day asper discussed with NTHRY S Management befor e booking the
slot.

All activities (Online / Virtual and Offline) are managed through the NTHRY S Pr oj ect
Dashboard System — aweb portal designed exclusively to facilitate, guide, and track
your progress throughout each phase.

Phase 1. Topic/ Title Finalization

Guided assistance in selecting and refining your research topic or project title within
the dashboard interface.

Phase 2: Research Methodology Finalization

Step-by-step guidance in defining objectives, research questions, and methodol ogy
using interactive templates and mentor feedback on the dashboard.

Phase 3: Software, Tools, and Statistical Approaches

I nstall ation assistance, tool demonstrations, and access to recommended software
provided viathe dashboard with mentor instructions and documentation.

Phase 4: Task Execution

Students/scholars execute research tasks on their own systems while mentors monitor
and guide progress through the dashboard system.

Phase 5: Results Analysis

Data analysis, results review, and interactive discussions are facilitated through
dedicated dashboard modules ensuring research integrity.
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Phase 6: Documentation

Proper documentation of results, methodology, and conclusions using dashboard
templates, ensuring consistency and completeness.

No Video Calls, No Theory Classes: All learning is task-based, with hands-on
execution by students/scholars under the guidance of mentors using the NTHRY S
Project Dashboard System.

Note 1. Candidates may select any one of the focused areaslisted for their project work. :
Note 2: Fundamental concepts are provided as guidance for candidates who require them; however,
candidates may choose to bypass these sectionsif desired. 5
Note 3: All candidates will gain practical, hands-on experience with every step outlined in the

. provided methodology. '
Note 4: Compr ehensive placement assistance and career guidance will be availableto all candidates
- during and after the project. :
Note 5: We under stand that many students may lack basic practical exposure dueto shortcomings
- in their college education. Thisis not the fault of the students but rather afailure of theingtitutions 5
and their staff. At NTHRYS, our staff excel at training every student from the ground up, ensuring
they gain the necessary skillsand experience.

Duration Academic Mode Professional Mode Industrial Mode

Rs 6250 Rs 13750

10 Days Rs 7500 Rs 16250
15 Days Rs 8250 Rs 17500
20 Days Rs 11250 Rs 22500
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30 Days Rs 12500
45 Days Rs 15000
2 Months Rs 17500
3 Months Rs 20000
4 Months Rs 30000
5 Months Rs 37500
6 Months Rs 45000
7 Months Rs 47500
8 Months Rs 52500
9 Months Rs 60000
10 Months Rs 72500
11 Months Rs 80000
1 Year Rs 95000

18% additional GST on all fee structures.

Installment options are available for all durations.

NTHRYS Students

View this post on Instagram
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Deliverables Academic Professional Industrial
Mode Mode Mode
Certification O] O] O

Hands-On Practical Exposure

Thesis

PowerPoint Assistance

| | @ |

Protocol Repetitions

[

Industrial Protocol Access

([

Industrial SOP Access

[

Field Trips (Optional)

Industrial Product Formulation
Work

Industry Start Up Assistance 0 0 Dlurt;\??orn

([
(1]

Industrial Visit Access 0 0

E E

References E E E

Recommendations E E E

Experience Letters 0 0
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Placement Assistance E E

Placement Guarantee E E

Offline L ocations

6 Months
Duration
Onwards

1 Year
Duration
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Offline Timetable

3-5Hours per day | 4 Days Practicals/ week | 1 Day Reporting

Weekly Schedule

Tuesday to Friday: Practical Sessions
Saturday: Documentation Day
Sunday & Monday: Weekend Holidays

Lab Working Hours

9:30 AM to 5:30 PM

Students/Scholars are assigned 3 to 5 hour s/day based on their protocols.

Online M ode W or kflow

2to 4 hoursper day as per discussed with NTHRY S M anagement befor e booking the
slot.

All activities (Online / Virtual and Offline) are managed through the NTHRY S Pr oj ect
Dashboard System — aweb portal designed exclusively to facilitate, guide, and track
your progress throughout each phase.

Phase 1: Topic/ Title Finalization

Guided assistance in selecting and refining your research topic or project title within
the dashboard interface.
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Phase 2: Research M ethodology Finalization

Step-by-step guidance in defining objectives, research questions, and methodol ogy
using interactive templates and mentor feedback on the dashboard.

Phase 3: Software, Tools, and Statistical Approaches

I nstall ation assistance, tool demonstrations, and access to recommended software
provided viathe dashboard with mentor instructions and documentation.

Phase 4: Task Execution

Students/scholars execute research tasks on their own systems while mentors monitor
and guide progress through the dashboard system.

Phase 5. Results Analysis

Data analysis, results review, and interactive discussions are facilitated through
dedicated dashboard modul es ensuring research integrity.

Phase 6: Documentation

Proper documentation of results, methodology, and conclusions using dashboard
templates, ensuring consistency and compl eteness.

No Video Calls, No Theory Classes: All learning is task-based, with hands-on
execution by students/scholars under the guidance of mentors using the NTHRY S
Project Dashboard System.

Note 1. Candidates may select any one of the focused areaslisted for their project work.
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Note 2: Fundamental concepts are provided as guidance for candidates who require them; however,
candidates may choose to bypass these sectionsif desired. :
Note 3: All candidates will gain practical, hands-on experience with every step outlined in the
 provided methodology. _
Note 4: Compr ehensive placement assistance and career guidance will be availableto all candidates
- during and after the project. :
: Note 5: We under stand that many students may lack basic practical exposure due to shortcomings

in their college education. Thisisnot the fault of the studentsbut rather a failure of the institutions
and their staff. At NTHRYS, our staff excel at training every student from the ground up, ensuring

- they gain the necessary skills and experience.
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