+ 2522 - z

&

2%3)  Acta Pharmaceutica Sinica 2021, 56(9): 2522 —2527

2001~2020 FEIZR B AR FE & B AT FIFPRARIBE B 5717
%

\\#
7,

LR

B2 RS KEXY, =

(1. P EERNRZEZG B, 4 )7 510515; 2. [E K HARRIEE 4 Z RS E R4, b5 100085;
3. dbRTREEZ 2ER, A6 100191; 4. A EE R AL R E AT R 22 B 259 78 B, 63T 100050)

FEEE: YK AR AE 245 75 B ST AT B R H 2872 o MRS SR, A0 AR (K 24 3 A B 7T 0 A LR AR
Fba7JE 4 2 790 R (FR 1B AQRS 2 H3408) (¥ H1E 15 B8 B0 H rhr 2 o 4 1R 9 LU 9] (B2l 90%), A 24 i 25 77 22 11
FERFIFTT . BLAh, 25501 UL A Y 2 HARBIE 7T 77 A B A A5 50 .« AR SON 2001~2020 4 [E 5 [ SRR} 2 1k 4 Bt
B2 5005 AR GR I T I H BT T etk 5 a4, D2 RN SR 707 I e R RS B 5 2% .

KRR BE G 25005, ORER; BT ; BF 7T U

FESHE S R3S SHERFRIRES: A X EHS: 0513-4870(2021)09-2522-06

Analysis of projects without nanotechnology funded by National
Natural Science Foundation of China in the field of pharmaceutics
from 2001 to 2020

CAI Zheng', JIA Cai’, WANG lJian-cheng®’, ZHANG Zuo-wen*, WU Lei**

(1. School of Pharmaceutical Sciences, Southern Medical University, Guangzhou 510515, China; 2. Department of
Health Sciences, National Natural Science Foundation of China, Beijing 100085, China; 3. School of Pharmaceutical
Sciences, Peking University, Beijing 100191, China; 4. Institute of Materia Medica, Chinese Academy of Medical

Sciences and Peking Union Medical College, Beijing 100050, China)

Abstract: Nanotechnology has been widely used in the field of pharmaceutics. In recent years, research projects
related to nanotechnology account for a high proportion (nearly 90%) in the application and funded projects of
pharmaceutics (application code is H3408) of National Natural Science Foundation of China (NSFC). In addition,
there are many other research directions in the field of pharmaceutics. This paper makes statistics and analysis on
the research projects of pharmaceutics without nanotechnology funded by NSFC from 2001 to 2020, so as to provide

reference for the pharmaceutical researchers to reasonably choose research direction.
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Table 1  Numbers of the general projects funded by National Natural Science Foundation of China (NSFC) in pharmaceutics from 2001 to

2020
Year Total project Non-nanotechnology project ~ Percentage/% || Year Total project  Non-nanotechnology project  Percentage/%
2001 6 5 83.3 2011 26 5 19.2
2002 7 1 14.3 2012 32 5 15.6
2003 12 2 16.7 2013 33 2 6.1
2004 12 2 16.7 2014 32 3 9.4
2005 14 2 143 2015 30 2 6.7
2006 16 3 18.8 2016 25 3 12.0
2007 19 3 15.8 2017 33 6 18.2
2008 19 2 10.5 2018 26 2 7.7
2009 19 6 31.6 2019 29 5 17.2
2010 24 2 8.3 2020 32 6 18.8
Table 2 Numbers of the young scientists funds funded by NSFC in pharmaceutics from 2003 to 2020

Year Total project Non-nanotechnology project ~ Percentage/% | Year Total project Non-nanotechnology project  Percentage/%
2003 2 1 50.0 2012 26 3 11.5
2004 3 2 66.7 2013 26 3 11.5
2005 4 1 25.0 2014 30 5 16.7
2006 4 0 0.0 2015 35 5 14.3
2007 7 1 14.3 2016 32 8 25.0
2008 7 2 28.6 2017 37 6 16.2
2009 12 2 16.7 2018 41 9 22.0
2010 12 1 8.3 2019 22 2 9.1
2011 24 6 25.0 2020 45 7 15.6
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Figure 1 Percentage of non-nanotechnology projects in the general projects and the young scientists funds funded by NSFC in pharmaceu-

tics from 2001 to 2020
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Table 3 Funding rates of the projects funded by NSFC in pharmaceutics from 2014 to 2020

General project

Young scientists fund

ear Nanotechnology/% Non-nanotechnology/% Total/% Nanotechnology/% Non-nanotechnology/% Total/%
2014 26.1 20.0 254 22.7 25.0 23.1
2015 20.4 28.6 20.8 26.8 17.9 25.0
2016 21.2 42.9 22.5 20.7 421 23.7
2017 18.4 75.0 21.3 225 23.1 22.6
2018 17.9 20.0 18.1 17.9 333 19.9
2019 19.2 20.8 19.5 10.2 7.4 9.8
2020 17.9 22.2 18.6 16.4 219 17.0
Average 20.2 32.8 20.9 19.6 24.4 20.2

KT H BB (£ 3), RILAEG KT B L4 % B B
HWEARZ, HiHT HE R AR D, B B2 s i B
B W EIH S EEDH YK E 138 5 8
RN 20.2% 55 19.6%, MiHE4K I H -7 5% B
T 4351y 32.8% 5 24.4% .

2 NSFCEBNAFIZIEMNKARMBEEEMR S
2.1 WIBEAFE W EE G A N AL A
AR IR 7R B R AR B S A T2
— TR AP, NSFCIEZ R B T8 2 W8t
AFETTRMIE, G © WPk S5 e
D3I TR, T 2 A AR o I R f ER A R 5 VA
Ft7 (2009 4F, TH 35 H )R F AL BY D) S 86 v T e
iR RS VR R R EOBE AL (2011 4, HAETIH)
FO“LIW) i 015 8 T 1 B T 58 J7 VEF 9L (2012
W EIE), @ 4SRRI, T e B2t
i IR 485 SR AT N WL AT 727 (2014 4F, FHAETLH ) “ 24
W= 50 T K 00 43 ¥ TR B4 T, e L oxh Al o 4 4
B 1) P B AR S M A T SR A AR R P B R e
(2015 4F, [ B3 H) 5 2 " REAE A 2 WAL S A
J R AR F R FEVE AL 927 (2017 4F, HAETH)
FN“TC & T 249 40 [ Ak oy B 14 43 738 3 PR RN 485 5t 2 7
SZHUEI BT (2018 4F, T LI H), @ 254 ka e HEF
., 0 A 24 P P A s AR 1 B K T VR AT
(2001 4=, T LT ) “ 254 % S A e R 56 1 BR AR K
T (2004 4F, TH_RIH )RR T AR IR AR R 2 F
58 MRS HE R K 7 R N AL (2005 45, T 135
)8 R 250 ke T 36 7 vk S e Rk
(2009 4, THi 30 H) F1“5E T8 (1R RAERFR bR 1% 1)
A AL E R (2016 48, T LI H); @ 3
2 ) 2 AE 1) 0B R RS, A4 < mAD 4 #2551
KRG LLIR S mAD i 5 A BRI R
(2017 4%, T EIUH). BT 9B 25 59 2 (B 500 4 3
b B OR BB TR U )
B, T EURE HON AW HI AT K A R i
Fefit, (AR R RS . BT BRSNS TS

T, A X VIR S F AW RO B A 2 R
Gt T 2 IR N B2 70 £ 7

22 TAZHFE Tl 25550 2% 2 i 72 259 70 B % il
TR B | AR = ] 4% B A R TR s o) ) 4 1 N FH 4
AR R Sy H ] 2 R F 9T, NSFC 78 245 77 % F
BE A T 2457002 07 ) 3 H 8, HZ2 8 HEIH , W
COK T M B2 ) A A0 Ak A B T2 B R AL (2004
S, T AETIE ) B HLAR T 2 AL 0 A G Ak
MR RS IHEFL” (2008 4, F AT A ) “Hokr il 771+
AR R R A YR T R R R T R B L
(2011 47, AR I H )« T 0 4 B0k ) 2% 4 AR (R BORE
BB 78 e AR AL A I RL A (2012 4, 7548
TUH )UK ALK PR 2 R G B 2 ) 4 i FVA B
TUHRIREAL.” (2014 4F, FAEIUH ) I TRl it wi % +
Je B R ) % 2% 12 R ORI R R R R 24 L A AT
(2015 4F, HAETH) A“T: T A2 5 Rl B P ¢
A FLA et B e ey ] A4 23 v 4 3RS E 1 AL )
F7 (20164, FAETH). HAEl, MiHA A RANITK
5 N7 FH R 6 A2 3 S, AR PR i 4 ik R v Vi £
B0 1) R0 Ak 5 3 I T 24 R0 S SR AR T, A S
FR A 5 B8 R SR AR SCHERL T S AR IR N IR
23 EMANNZSHNHAE EWHR ¥R
2y B FER BULE AR P9 B WIS o A AR S HE T R
I B 245 40 1) ) Y BRI I AR ) TR R S 2 N =
B A E I RIGRYE . 290080 )15 2 N ) 1525
SRR TTVE, T AEAA IR oA R
Het i FE S R ) RN A2 RIS S 2 Eh )
IR U AR i oy SR, Fh 2 ) 7 208
RN L3 )1 %7 %8, NSFC L 18
HAZ ST T HE AR (R H3110, 2021 4F 2 4 H3510).
NSFC 7E 24 71 27 R} 5t Bl i) A= W) 25 750 2 5 2540 80y 0 % 07
FITH, FEAR: © 259502 4 B B R A i g
5 8, R A 2R TR R A A 24 s B R B AR
W7 (2002 4%, 1 BT H); <2535 KW Bk A
5t B 9T (2005 4F, 1 _E 35 H ); “In silico/In vitro {5 B¢



£ B 2001~2020 4 [H 5K B R 2 5 B B 2557 S AR 9K AT S 50 F 19 20 B © 2525 -

ACAT A= B A Y i 196 2454 J L i 5510 6 26 0 1 FH S 1 A2 40
SR (2011 4F, 1H B IUH); “ 5L M 2 i A A g
() 3 S S FLAE S s 25 25t ST P R R (2016 4, 15 4F
T H); “Ik T izl 1 -Caco-2 2 M R BB 77 (0 TR i
JoF 65 A5 R P ) 5 S L) 20 B FH I 9T 7 (2018 4, 15 4 30
H) F“RA p-F5 8 1 10 58 -B 41 T 47 A FBE 0 4 2 5 1k
REWE ST (2019 4F, HAETIH); @ 4 ¥5 i i 12 Bl
HIF T BlRL X 25 ) B 02 I RE ) I 4 25 R G H R, G
“HNH /N i P-gp 2542 A/EE CYP3A4 25 B A FH (19245 F 4
KL5 2590 A WA FH RE O R A 907 (2005 4R, TH LT H) .
2 T ShRHIE HE g 1 Peptl B ia 1 K LML BT 7T
(2009 47, T54F T H ) “ BB 2R 25 W $5 & W W 1 % 2 Bl
1l B 5ot i X B R 24 AR Gl S I PEAR (2011 4, TH] -
T H )3T 2459 B i B3 RN95 33 10 40 5 WU A 0 24
R KRG L R oy T AL T (2018 4F, 5 4F
T H ) TR 2 T MR L~ B I i 57 B 1) % 3 ML i F 90
KB R 2 RGBT (20194, T LI H )R A
A5 T 5 F2 -5 M 8 286 VA %) TR A TELA'E LR 245 0 TSR R
W IR 2 e~ (2020, TH T H ) AT AR 70 R R
24 iy TE R AP ) 2 SR s e (R A (2020 4, T
EIH); ® 2RI B 28 )10 5, WA
R BUA N B S AT N BB R AE R R A (2003 48, T
IUE) ARG A ST 22 2R LB TR B I AE i
Jo N 253N S BUE AR R 9T (2008 48, FAEIH )\ “ Kk
T A AR BRI R 25 2 [R5 PF 2 32 oo iR I R I
ZIRA RS E A HENEAT” (2014 4, 1 1
T H); “GIS #5174 48 ¢ RPeff-PBPK #5 A 7 ] PepT1 i
Y e SLHIFI 2580 P 7 (2016, HAETH) 1“3 T
AT 4% KL S5 B 00 1) ] A 2 ) Ak P 9 o T FE E AL
(2019, TH T H ). A=W 245 ) S 5T A2 5 U7 i
(R, 2555 18 T L 5 0 R I IR A . 254
T IR WS T BETH S R, DL B 45 2 R R IR N 2
Yah 11w 5™, ks = 4 R AR 2R 5 24 8h 7
=BT 1A

24 ZBRBHRGMR LNAAHRRRAVEH
S TR MR ATk N N A L 98 47 B I 3K B0 R 24 3 B, S
DR IR T BB i — MR 2 2% . HEl, &K% 2
1) 32 TSR WE AT £ R WSO 3 77) 5 kR 45 250, NSFC
TEZ IR B B 2 B 45 25 R 4wt 7 Il H 3 B ¢
KR A O A3 71 1) i %k 5 4R AL 5, dnl-
B TR AT AW G B A 35 A P A a3 e B L 4F
787 (2009 4, 1 _E 0 H ) “Ca® J B % 2 5% J i
A1 38 7] 9 A A2 528 PO L AR BF 27 (2010 4, THT BT H )
VR SRR 2R R AR 7 77 TR A I A2 U A2 i %) 5 R R A S AR
FEHLHIWE T (20114, TH 350 H ) R i 44 25 9 A 5

T RN A SRS 3t 3- 30 3 ok R E R B WIE i
IEWFIT” (2016 4F, FHAEIUH ) HA(EEE AR #E 1%
T T 11 4 2 B FLAE ML T 92 (2016 4, 7
SETH ) o 1) A LA I E 28 Bz 45 24 WG 70 O R 24 4
PR B A2 3 BV 00 5 e AL 1 B gy 1 3 b T R
(2017 4F, [l LT H) “& 45 25 Z b R i TR KL 3%
T A 52 BB AT R R H LRI L7 (2017 4F, &
SEIRH ) HEBR R B AR 6] 2% R B AR 45 A B )
HARB A THLHIBEFT” (2020 4F, T 4RI H ) A1« Fz
ATt 71) H 79 23 1 A 2 32 TR PR 2 328 B 70 27 T FE ML
7 (2020 4F, HHEOUH), @ k& K% 24 R A5,
W FH T 55 1 2 BK 259035 17 45 25 140 RH % Ak K 8 J Ak
W BRI AA A BT BRI 927 (2010 48, T 3 H ) <48 e i
TR ER 1 22 R SR 2590 00 m] s et i) 2% AN A A0 At B 0
RMHIHE” (20154, FHETH ) HEE A b % 4t
A0 750 B G P B RS T 45 2 T AL (2016 4,
T 300 H )5 TRy R A% 5T B ATV T A R A
PRI MERERT T (2017 45, T 4E I H ) “3E T 1 5 34 )
536 RN 58 ) A R AU 38 24 R G B LB AL A A
(2018, H 4T H) A3 T B T S U R 11 mT I 1k Sl e
W P e 3 T T s IR T R R B L I E AL (2018
FEFIH). &% 2 R 50 B A Tk I R ek
7 K B T ¢ e i 1 I 24 9k R R £ 2 ) 24 4 A BT
g2 A, AR R G Bl L HER—E
HRAFZFZ AR A ST R AL —. BT LW
2 R R WS I A S R 4R 2, IR AR 2 4 R 45 2 SR
HERANER, E TSN HEFAMEF LR
S MRS F ARG B 45 25 R 0B R 3L R T B
FH R0 4% 52 53

25 EANBHRGHME HALARGLRADS
4 P 1) B P (AN AR P P T R R o R A 1)
R VLT % LA R REE ) B A A R VR T (A=
KBE, B T2 28N 5 24, B 4135 HLUR A A 5
N B B 38 R G 9L (2007 47, T EITH ) “—
Flogn 8 2 D Re 2B & o T B SR AT RS
HEH AT B RS HETR YT &7 (2017 4, TH LI H) .
T BT O 32 2 2R G0 R L ST AR L 4 A
FL7 (2017 4, T _ET0H ) 2 4 m JUa T SRR A 1T
G ARG AR R 1R R 5T (2019 4, THT_F T3
H) FORa A N5 S IR £ 52 Rtk R A2 BE A N 7
IFi] £ 3 i 98 K B 2 B 245 ) T L v U1K 5 o I R )
F” (2020 4F, T _EIUH). FENLA 27 AR N AR
Iz, AR R RR R RS . R TR
RIS B N R, BT 0 B R B R F 8 T RA 24
B, BTN 25 R 40, I A TN 5 HL I



- 2526 - 2% %4 Acta Pharmaceutica Sinica 2021, 56(9): 2522 —2527

FWREE L.

26 WMANEHRGMHR WABARFELZIBAME
FEIR DG B M IFIRIER NI — MR 2 R G0, RN
FICHE )2 N, AT AFAE 1 2 0] 3 55 AR e, AR DGR AiR
FFF FC A 43 0 B2 a2 RN A1) 550 A 2 e A 24
VIR HOEFERE 7T (2004 4F, FAEIUH ) TR A5 —
TG B 2 THT Ak 45 1) 14D 1) A s R JFG 1 AL ol AR i 9
(2016 4%, TH B350 B )4 NG AT 4% 2 AL A SR
PR AL S L HE RLIAIE 987 (2017 48, FAEITH ) Bk
JIE S FRAAR AR A B X 45 KA % B T 2 KSR AW 1 ) 5 &
W N 77 M 1 5 ) B FE ML AR AT 72 (2020 48, i b T
H) F1“ L8 KB 7K 25 10 K T NG00 1) 5 1) A 3
HIALHIRFTE” (2020 4F, HFHEIH). WAHKHERN
— M RNE 2 T IER G W B2, & T B AR
TR, (Ml TIFRGES 2 m R R 2, RTWRAGY
RGP 5 RO, & R R M S
oo

27 BEXRSERAYMER AV EERANE
T Ak 2 2 M AE A i A3 B B LR A AR T i 1 B TR D,
TE PR PN 28 T A 0 2 R S L i P 2 0 T R 3 24 3R
B, R 250 Ak 2 A I P S . NSFC 7E 2 71
SRL BT B B RT AR 25 0t T T 32 B X A R R (U
Ji 3 M6 if i B F) b B 25 W G SE AR BT E T AR 254, A
FH 38 A4 R 38 Th e 3G N 245 V)10 4 8 2% B IR IS B8 7y
A7, AT $ v 2B R DA 8 i 2 R0, < o B 1) i
23T (2001 4F, T BT H) LA Sk E 5 &
1A B0 R B B R e LR SR T A S5
(2009 4, TH 300 B ) “ ¥ A i 5 Bk 5 ds B 0 R R L
1R 245 B 77 (2009 4F, T 150 H ) I T 5
Jl7y % 32 45 PepT 1 HEE [ (1) 5% IR W2 11 I A 24 47F 72 (2010
SE, HEDUH ) CLATL 3612 M4 S 10 o o8 88 1) T 24
Wt A A R ) A B B L7 (2011 4E, A TH).
“PEPTL A1 VACVase XL [ 1 74 At V52 11 IR 517 24 (1) 152 1
59407 (2013 4, HFAEIUH ) “Hr L 1718 OCTN2 4 )
(R 7 A A 0 TR+ G A 5 I A A R T 24 1)
987 (2017 4, T _F I ) A m AR S miE b R gn i
U] 5 S AT B s 1 85 R Ak BT AR 2 0 O e S AT
(20174, HHETIH). FE T HLARnE & iH ATk 269, ik
(1) S BEAE T 72 5 5 Frie e 8 R 1 4540 5 Thiig ik ag bl
Hl SR R RE AR . — B ER3Ih, ik
PR3 — e AT 5 1) 75 B 25 B S B e kA, TR T 254
BRI EE S W2 —.

28 HfbMRAME Tk, —HHE AR LB
N F 257 0 Fe . lhn, o R R R B L 25 P A
FU T () 7k 2 e (A1 BA S ()20 4 G e 2 B T 7 Y

S MWt T 28 1 B R B 25 ML, 3RAS T 2 T NSFC
PEBNTIH M 2 W R A R I ) = L SRR 2 AL
WFFE” (2012 4F, T LI H)“ S5 M 2557 - B i 9 24
W 3R P R R A S N 2 R R s ) (2017 4,
I T ) W5 o A 5 YR SR ) 3D
BEZiHL 7 (2018 4F, 4RI H ) A sk [m] 0 48 55 2
25 W7 2 431 1 RS AR R AT % 4 B o ) 1 B TROML )
(20184F, HAETH). 3D T EIH A AE 2575 2 v 1) B
R 2 J I TS AR S 22— 13D FT BN ER 85 i v 7Y
BG4 R %” (2020 4, [H LI H) F“3D T EN 24
VIR VR 225 P BT ) B AMOU 285 ) R U A e RORE 2447
NHIESI” (202045, T LI H) . Ak, B X2
TR 2 AU, — S AR S A 1R AN ] SRR R 7 R JEAT TR
Ft, AR B IIRER, /N o108 35 W i B
VOB T R AR R BE T (2009 4, T 3 H ) R0 AR vk
IR RIS K R (2012 4F, HAETUH).
TE 241 5 2 % RS XA IR 5T, 257005 R
W78 B 5 7 R g AN T 4 e, AT T O 22 1A F 9
JilAl.
3 EiE

UL Ak, T 9K BRI 5T 5 H £ NSFC 2 7
SR BRI IH B AR S E L. DR, — ey
F2 R RMIF N 535 YF A NSFC - 58 i ) T % B 5
KA I H 5 15 A FZHIE 5T 7 1] 1N S R
Z . [ ETH RGP ARG R E 5 ] R AR T
HEDH, 2 B 4 245 7 22 BT B IH B,
R T H (5 LR L 5% (HFESE |, Gt K
AR GH KA 5 7 1) 1R B B 236 g 1T 2 ) 4 v T A oK AT 5
Tl ZiEIFRIAS A T — e o 1 287 i, AR R R
TR AR, R TR R A A DU R s 25, AR
A 28 1) v 7] T 28 70 R S 7] 45 TR A 7 5 et P A 4 A7)
B2 N IR R, 85— = AR 25 AR K 22 5 B il 571
FRRIE 5 A 77 o R HP AR SR A AE V22 “ IR0 I i 24 G
Eli. PR, BARGUKIEZ R0 E LE K, 27
AR 22 FCAATE 78 7 1) 0 (R RE B A9 001 . 7EC2021 4R &
[ 5% H SRR 5L 4 T H 18 B D BE 22 B2 LAL 1)« 98 B 4
SRR I R R B 2 R 2 o T A 2 7
AW O T 2T R DAL 2 ) 2, AR L 25
TR 2R G0 R 7 R PR AT S R HOB B L R R
TIERE, K62 R ) Bt B B R 2, JE R
1 J FLAE AN [F 55 A0tk [ 45 2 AR AR R . 275 %}
B AN T T ) BRI T R, A R B A T b A R AR 45
SRR e i, 5 8 24 70 S R A s o] % 2 A
A R Fe e A 7 5 R 25 )



£ BAE: 2001~2020 4 H 5 [ AR R dE B BT

Wy 23512 A 9 oK T E 850 - 2527

B & TTMK: 4% 50 01 DT A B SCHR M 5 S0 BOR B Bk
REHE R R 5 R B G £ TR MBS AR
SRRSO TR B AR BT AE R B IR SE TAE.

FEHRSR: AEH 7 AR SC N BEAAFAER ZE PR

o

References

[1] He Q, Zhang ZR. Pharmaceutics (% 77| %#) [M]. Beijing: High
Education Press, 2021: 2-5.

[2] Wu CS, Wang JC, Cai Z, et al. Analysis of projects funded by
National Natural Science Foundation of China (NSFC) in the
field of nanotechnology from 2001 to 2016 [J]. J Shenyang Pharm
Univ (JLFHZRFK % 544ik), 2018, 35: 1069-1075.

[3] Zhang ZR, He Q. Research progress of pharmaceutics [J]. Chin
Pharm J (7 [ 24 5% /% &), 2001, 36: 10-13.

[4] Wu L, Zhang Q, Yang XC. A brief introduction to basic concepts
and hot points of basic researches on pharmaceutics in China [J].
Chin J Pharm (F7 [ [ 24 Tk 2% 35), 2002, 33: 98-103.

[5] Wang XQ, Wu L, Zhang Q. The development and problems of
basic research of pharmaceutics in China from the application
project of National Natural Science Foundation of China [J].
Chin Pharm J (H [E 24 2 #3# 4l ), 2002, 37: 81-83.

[6] Wu L, Ping QN, Liang WQ, et al. Fundamental research of

(71

(8]

[°]

[10]

[11]

[12]

[13]

[14]

pharmaceutics and its priority funding areas in China [J]. Sci
Found Chin (£} % 5£42), 2003, 17: 25-29.

Zhou JP, Yao J. Advances on modern pharmaceutics [J]. J Chin
Pharm Univ (77 [ 2R} K %52 4R), 2009, 40: 1-7.

Su DS, Wang SL. Physical Pharmaceutics (4 ¥ 2§ 57 %) [M].
Beijing: Chemical Industry Press, 2004: 1-3.

Zhou JP, Tang X. Industrial Pharmaceutics (I Mk 24 7 2%) [M].
Beijing: People's Medical Publishing House, 2014: 1-3.

Liu JP. Biopharmaceutics and Pharmacokinetics (4= 424 7% 5
2 5y 731 %) [M]. Beijing: People's Medical Publishing House,
2016: 1161.

Wang B, Liu HR, Chen F, et al. Progress in pharmacokinetics of
oral transmucosal drug delivery systems [J]. Acta Pharm Sin (%
2£2247), 2020, 55: 226-234.

Zheng JM. Transdermal Drug New Formulation (£ J %5 24 i
7] #4) [M]. Beijing: People's Medical Publishing House, 2006:
1-3.

Sun J. Drug Transporters (Zj#) % iz 1&) [M]. Beijing: People's
Medical Publishing House, 2019: 1-3.

Chen RX, Wang ZM, Han XL, et al. The principle of drop-on-
powder 3D printing and its application and challenge in solid
preparation [J]. Acta Pharm Sin (% % % i), 2020, 55: 2862-
2868.



