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Abstract With the rapid advancement of science and technology, the application of 3D printing technology for
personalized drug manufacturing is becoming increasingly sophisticated. Compared to traditional manufacturing
technology, 3D printing can easily customize preparations with specific sizes, shapes and release behaviors for
personalized drug use. This review summarizes the principles of several 3D printing technologies commonly used
in drug manufacturing, lists the unique advantages and application examples of 3D printing technology for phar-
maceutical preparation, analyses the current research status and development trends of the global industry of
drug 3D printing, and summarizes the current problems and challenges facing drug 3D printing, aiming to pro-
vide some guidance for researchers of 3D printed drugs.
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Figure1 Diagram of the principle of binder-jet 3D printing technology'®!
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Figure 2 Diagram of the principle of fused deposition modeling tech-
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Figure 4 Images of immediate release tablets prepared by 3D print-

ing technology

A: Picture of personalized levetiracetam cartoon dispersible tablets!"”);

B: Representative pictures of tablets with different prescription compo-

sitions2
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Figure 5 Release behavior of controlled release tablets

A: Formulations containing different concentrations of controlled release
material; B: Formulations containing different concentrations of drug (a:
blocking layer; b: drug-containing zone; c¢: number of sprays of controlled
release material-containing print ink from outside to inside from 4 to 1,
d: number of sprays of drug-containing print ink from outside to inside

from 1 to 4)
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Figure 6 Model diagrams of compounded tablets prepared by 3D printing technology

A: 3D printed compounded preparation containing 5 drugs with both immediate-release and slow-release layers’®; B: Design diagram of the three-layer

nested structure model [1: Three-dimensional section view (from inside to outside): hollow powder layer; pyridoxine hydrochloride layer; outer shell layer;

2: Dimension drawing of the side view model®
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Table 1 Representative companies in the global 3D printing industry
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Company Start time Country 3D printing technology Fields of application
Aprecia Pharmaceuticals 2003 United States Zipdose Development of new immediate-release drugs
FabRx 2014 United Kingdom  FDM, SLS, SLA 3D printed drug device
Triastek 2015 China MED Programmed release drugs
Multiply Labs 2016 United States FDM Personalized capsule robots
Laxxon Medical 2017 United States Screen printing innovational drug ~ Oral pills

technology (SPID)

Merck KGaA 2017 Germany SLS New drug and equipment development
TNO 2017 Netherlands FDM, SLS, PB Oral preparations
DiHeSys 2018 Germany FDM 3D printed pharmaceutical equipment
Craft Health 2019 Singapore SSE Healthcare products, 3D printing equipment
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JE B R A KRR AR Y 22 P SR
f% S S 25 ) ) 7R RE 6O VA b A ) 25 )
TR Bk M A T SR T T2 5 o AT TS B
PR ST P T — P H R SOFr , 34 i A R 52 2% 19
T R BRI R BN 25 755K o BARIZ AL
ARAT T 1 ] BB A B R ALY i
BT IS Z PR (H Spritam® LT 42 HAR
AR A SR TR REVE . AAE TERHIT L B A AR
B3 3k ) FEUKE 0 7T i fide , 3D AT EREEACKE A 25
SRR RHTILIE IR GEAL R A R AR
EIk
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