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Rani’s “Robotic Pill”

Radhika Korupolu, PhD

Incube Labs, LLC

Abstract

The RaniPill™ capsule is a swallowable robotic pill disguised as a capsule that 

delivers a drug into the intestinal wall.  This ingestible, capsule-like device 

deploys inside the small intestine and injects a drug payload sealed inside a 

dissolvable microneedle.  A number of biotherapeutic agents were successfully 

formulated into microtablets with no impact on activity/integrity of the molecule, 

providing evidence for the concept of the solid drug payload delivery in the 

RaniPill.   Successful proof-of-concept studies in appropriate animal models as 

well as in humans have demonstrated this innovative concept of oral 

biotherapeutic delivery by using the robotic RaniPill capsule.

Speaker Bio

Radhika Korupolu, Ph.D heads the formulation and bioanalytical group at Rani 

Therapeutics. Her professional interests are drug-device combination products, 

formulations, drug delivery, PK, PK/PD, and bioanalytical assay development.  

She has published numerous articles, reviews and book chapters in peer-

reviewed scientific journals.  She also holds several US Patents.



Robotic manufacturing of personalized drug delivery 

systems

Fred Parietti, PhD

Multiply Labs

Abstract
In this talk we present a robotic manufacturing process to produce multi-

compartment capsular drug delivery systems. This technology enables the rapid and 

efficient realization of small batches of fixed-dose combination products.

The robotic manufacturing system realizes capsules that contain several 

independent compartments. Each compartment contains a different formulation of 

one or more drugs. Each formulation is physically separated from the formulations in 

the other compartments. By varying the composition of the compartment walls or 

their thickness, the release profile of their content can be modified without affecting 

the rest of the capsule.

An example of the release process of a two-compartment capsular device with 

double pulsatile release is reviewed in detail. Furthermore, the performance of multi-

compartment capsules realized by 3D printing is compared with analogous devices 

realized by injection molding. Both technologies emerge as viable manufacturing 

processes – the former emphasizing rapid iteration, and the latter enabling industrial 

scale.

Once the multi-compartment capsules have been formed, a proprietary robotic 

system deposits individual drug formulations into each compartment. This novel 

manufacturing approach is based on a set of automated dispensing modules working 

simultaneously, in parallel. The flexibility of the presented system enables the rapid 

production of small batches of fixed-dose combination products. In particular, drug 

dosages can be rapidly and accurately varied at the formulation deposition stage.

The talk concludes with an overview of the features of multi-compartment capsules 

manufactured via a highly automated production system. These products are ideally 

suited for the delivery of combination therapies where the required PK profiles for the 

drug ingredients vary widely, and where the physical separation of different 

formulations in different compartments is beneficial. Additionally, this system enables 

the realization of small batches of fixed-dose combination products, in cases where 

there is a need for variation in ingredient combination and dosage.



Robotic manufacturing of personalized drug delivery 

systems

Fred Parietti, PhD

Multiply Labs

Speaker Bio

Fred is the CEO and co-founder of Multiply Labs. Fred holds a PhD in 

mechanical engineering from the Massachusetts Institute of Technology (MIT) 

and has extensive experience in the design of 3D printers and autonomous 

robotic systems. Prior to his research at MIT, Dr. Parietti has worked on 

advanced robotics at the Carnegie Mellon University, the Polytechnic 

University of Milan (Italy) and ETH Zurich (Switzerland).

As the co-founder of Multiply Labs, Fred raised a $3.5M seed round from 

investors including Y Combinator, the leading startup accelerator in Silicon 

Valley. Fred recruited and leads a diverse team of robotic engineers, 

pharmaceutical scientists, and FDA experts. He oversees the development and 

scaling of Multiply Labs’ pharmaceutical 3D printing process as well as the 

development of robotic powder deposition systems. Fred also directs 

manufacturing operations at Multiply Labs’ pharmaceutical production facility.

Fred has authored 16 peer-reviewed scientific publications (with more than 600 

citations), and is the inventor of 9 patented or patent-pending technologies. His 

research in the field of advanced robotics has been awarded with the MIT 

Mechanical Engineering De Florez Design Award.


