
The Patent Office Journal No. 20/2026 Dated  15/05/2026                                    56984 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.202641057790 A 

(19) INDIA  

(22) Date of filing of Application :06/05/2026 (43) Publication Date : 15/05/2026 

  

(54) Title of the invention : A SOLVENT-FREE REACTIVE-EXTRUSION THREE-DIMENSIONAL PRINTING PROCESS FOR MANUFACTURING A 

BIODEGRADABLE SYRINGE ASSEMBLY 
 

  

(51) International classification  

:A61M 

5/315, 
B29C 

64/118, 

A61M 
5/31, B29C 

64/112, 
C08L 67/04 

(31) Priority Document No  :NA 

(32) Priority Date  :NA 
(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date 

: 

:01/01/1900 
(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 
(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)JSS COLLEGE OF PHARMACY – JSS ACADEMY OF HIGHER 

EDUCATION & RESEARCH 
      Address of Applicant :JSS College, Post Box. 20, Near Rose Garden, 

Rocklands, Ootacamund - 643001, Tamil Nadu, India Ooty Tamil Nadu India 
(72)Name of Inventor : 

   1)Mr. Pranav Ragavendra Shankar 
   2)Ms. Apsara Unni 

   3)Mr. Parikshit Roychowdhury 

   4)Dr. Gowthamarajan Kuppusamy 
   5)Dr. Kalirajan Rajagopal 
 

(57) Abstract : 
The present invention relates to a solvent-free reactive-extrusion three-dimensional printing process for manufacturing biodegradable syringe assemblies including 

syringe barrels, plungers, and associated syringe components. The process comprises selectively depositing a primary biodegradable polymer as inner rasters of a 

syringe barrel and/or plunger and selectively depositing a secondary biodegradable toughening polymer in perimeter rasters through toolpath-gated dual-stream 
extrusion to form a compositionally differentiated wall structure. The process further comprises programmed interlayer thermal annealing to generate a radial 

crystallinity gradient between an outer wall region and an inner wall region of the syringe barrel, inner-bore thermal reflow to reduce lumen roughness, surface 

activation of the inner bore by plasma, corona, ultraviolet, ozone treatment, or combinations thereof, and solvent-free vapor grafting of antimicrobial and anti-stiction 
functional agents onto the activated lumen surface. The invention further provides a biodegradable syringe assembly having enhanced hoop strength, reduced inner-bore 

roughness, antimicrobial inner surface functionality, silicone-free low-friction plunger actuation, and improved dimensional stability. The invention also relates to an 

integrated manufacturing system comprising dual-stream extrusion printing, thermal annealing, inner-bore reflow, surface activation, and vapor grafting modules 
configured for carrying out the disclosed process. 
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