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Improved Synthesis of Closantel Sodium----------+-+-eveveveee..ZOU Y, LI L L, CHEN R E, SU W K*
DOI: 10.16522/j.cnki.cjph.2018.08.006

Catalytic hydrogenolysis was used instead of reduction by iron powder to avoid
the discharge of iron sludge, simplify the operation, and increase the yield from 84% to 92%.
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Using triphosgene as an acylation reagent to
prepare 8, the yield was increasedfrom 81% to 94%. | .

""""""""""""""""""""" | The total yield was 77% with a purity of 99.3%. 1
L H

2

Improved Synthesis of Temsirolimus:---------------BAI W Q, TANG Z B, SONG C L, ZHANG G M*
DOI: 10.16522/j.cnki.cjph.2018.08.007

Excessive hydrolysis was avoided through closely reaction monitoring by TLC. In addition, after
a purification of compound 4, the residue of 2 was further reduced to less than 0.15%, which would
reduce the formation of impurities in the following reaction and improve the quality of the final product.
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Compound 5 was hydrolyzed in 2 mol/L H,SO, to remove 2 protective
groups in one time and afford the target compound witha yield of 94%. ﬁ

temsirolimus

The purity was increased from 98% to 99%,
and the total yield was increased from 60% to 84.3%.

Improved SyntheticProceSS ofEmpagliﬂozin................................................................
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DOI: 10.16522/j.cnki.cjph.2018.08.008

Friedel-Crafts alkylation was used instead of
the Friedel-Crafts acylation and carbonyl reduction
which usually be used in literatures to shorten the route.

| The reaction temperature increased from ~78 C
| t0-40~-20 C to make it easier to control.
v
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OH cl S T
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2
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The overall yield of this improved route was 43.0% with a purity of 99.21%.
The content of the impurity a-empagliflozin was less than 0.1%.
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) H,0, was uset_i instead o_f KMnO4 to Pd/C/H, was used instead of chromium trichloride, the work-up
avoide the waste residue and simplify the work-up. was simplified and the risk of heavy metal residue was reduced.
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The greenionic liquid [PSmim][HSO,] was used instead of perchloric acid
to increase the yield from 80.7% to 98.5%, and simplify the work-up,
in addition, the ionic liquid could be recycled and the cost was reduced.

1109 Improved Synthesis of 2-Trifluoromethylpyridine-3-carboxaldehyde----LU Y, WANG P P, QIAN C*
DOI: 10.16522/j.cnki.cjph.2018.08.010

NH3 was used instead of ammonium acetate The usage of "one pot” method
in methanol to avoid the hydrolysis of 2 and 3. was green and efficient.
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Manganese dioxide was used instead of dimethyl sulfoxide,
which was economic, low toxicity and easy to operate.
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1129 Preparation and Preliminary Stability of Scutellarin Internal Phase Thickened Multivesicular
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DOI: 10.16522/j.cnki.cjph.2018.08.013

scutellarin . scutellarin

> lipid bilayer > lipid bilayer

internal aqueous

, internal aqueous . .
chambers with HPMC

chambers

scutellarin multivesicular scutellarin internal phase
liposomes (SMVLs) thickened multivesicular
liposomes (SITMVLs)
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1149 Determination of Nine Active Components in Yinhuang Tablets by QAMS Method: -« ------exeevenen.
....................................... NING S B, WANG J F, ZHAN Z S, ZHOU M B, XIN D, TENG J L*
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Determination of (S) -Enantiomer of Ramosetron Hydrochloride by HPLC and Influencing Factors
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Development Status and Industry Upgrading
Countermeasures of Dispensing Granules of
Chinese Materia Medica

|

‘ policies and regulations‘ ‘ research status ‘ ‘ existing problems ‘ countermeasures
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main content

rapid development ! | standard non-uniformed technology and communication

related documents preliminary study technology and equipment
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1166 Impact Analysis of Regulatory Strategy of Combining Manufacturing Authorization Certificate and the

GMP Certificate on Pharmaceutical Producing Enterprises----ZHUANSUN Y, YU J N, ZHU J X*
DOI: 10.16522/j.cnki.cjph.2018.08.019

= The Impact of "Two
huge Certificates in One"
influence Regulatory Mechanism on
Production & Quality
Management of Enterprises
== The Impact of "Two
Certificates in One"
great Regulatory Mechanism on
influence Sales & Operation
Management of Enterprises
The Influence of Inspection
Mode on Pharmaceutical
Producing Enterprises

little

The Influence of Routine
oderate Inspection Frequency on
influence influence Pharmaceutical Producing
Enterprises

The Impact of "Two Certificates in One" Regulatory Mechanism on Pharmaceutical Producing Enterprises

1172 Selection and Control of Starting Materials in the Process of Chemical Synthetic APIs Submission

.................................................................................................. DU S, LIANG Y*
DOI: 10.16522/j.cnki.cjph.2018.08.020

Study Range Design (Forward Analysis) Quality Backtracking Based on Initial Test Results
Comparing the synthesis process of starting materials (Reverse Analysis)
(SM) and API, focusing on: According to the results of forward analysis, test the
1. Materials used only in the starting materials. following items in API and intermediates:
2. Physicochemical properties of starting materials. 1.solvent, 2. catalyst, 3. production additives,
3. SM process by-products and other potential impurities. 4. genotoxic impurities, 5. other impurities in API

k&/‘

Formulate SM Control Items (Forward and Reverse Retrospective Analysis)
1. Low content means high process removal capability without separate control.
3. Genotoxic impurities-Appropriate control in SM

4. Related substances-Quantitative control

5. Other conventional quality control items, such as assay, melting point,
appearance, etc.




1177 Case-based Analysis on the Marketing Authorization Holder System for Medical Devices:-----------
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Medical Devices
MAH System

Strengthen management responsibility throughout product total life cycle

1182 Analysis and Proposal of Quality and Efficacy Consistency Evaluation for Generics on the Low-

cost Drugs and Drugs in Shortage ......................................... YU X W’ DONG M’ YOU C N*
DOI: 10.16522/j.cnki.cjph.2018.08.022
(2, . . .
Among the first 289 varieties: _ v Whether the low-costdrugs in non- shortage
+ Low - cost drugs will be in shortage after the evaluation;
i Impact
¢ Drugsin shortagfe AnaFI)ysis v Whether the degree of shortage for some varieties
f \’ Low-costdrugs in shortage ——) will be more serious after the evaluation;
, . .
\ > The recordation of Whether part of the drugs in shortage will be

. unavailable after the evaluation;
Reference Listed Drugs (RLDs)

> The number of companies actually v Whether the quantity of the same drugs produced by
conducting the evaluation | three companies can guarantee the public demand.
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(1. EH KA ZR, B 200433, 2. o [E 122 25 TAVATE 52 S b 250 70 [ 28 AR 98 by, B 201203
3. LI 2 A R AR, i 200137)

T JTHR, WARGIM T 24w A A5 2 RO B 9IE B R EDIUR, 290k 7 i AREh
SRR IR B 6 um LUF o WIS T4 A (spray freeze drying, SFD) {EAN—Fg B[k Kl HA, FEAFES
o BT 3 ADIR, G S TS A E TRERIE & ZEARRA TR A » ORI ERAFE G 1w fe
IR, &G T RBURZY . @A S0 PR R S5 R > T R SE S 4 - @R R b, REE A ROR
RE SR | 2 5730 A R AR AT ) 22 SLERTE IR . SED BOARAT B T 83 A AR IV ELARVE BT, TS i 5 B s b2 80
EH TR 2. ASCERIR T SFD SORKI R FF A2, BURATAERAL /N T 29 AL R S TIN5 v ) 2 A

KU WNHIFR BRI $I%7% MrTEY: EMRAS T

hESHS: R44.9 XRAARERD: A
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MR 48 AR R B an 2, AWMER T
fiti, ZFRIIETRES. il RS R R ek 4 &
YER BIHIF, T e . 2 BH 28 P i s 25 P
RGBT o FRSCER AR R . B 40 i 5 W
FE - VAR, (RIS A= M Al AT A
HL AEPEVEAR, AT AT D B KR
G I B I AR . WO 25 25 DR RN /N s R O
Fe BB SELT, A RN AR U G
PRI R 1 EAE MRS 7
MESERE T,

W5 % -5 (spray drying, SD) FI&1% T4 (freeze
drying, FD) & H T8 K, HETE KRS EN
2 BN R 43 7= i R MGy, S B B2
K= d, PR EAAR KRS KR . TR I
MRS 4% T8 (spray freeze drying, SFD) AR %%
G 7 ERBFTEIIERR A, XOoa ik T ZE A

Yis HEA: 2018-04-09

1EHREN: T HW0997—), B, 2015HAFRAE, L. 1hE,
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T RSCERIR TS AR T4 TR
FIFIAIT 5T 2 o
1 SFD £ AR#LR
1.1 SFD L2

SED By —Flug B ok Rl 46 7778, L
FHEEEA 3NMBR. BhREh, MHAARBZEN
LT BT RMIE TR SN Z . HRE
AR, AR SR BB AR bk Z5 iR bR v KA
URZE, TWRREE kL. o T, R %
ATRERERE, R TERmA . ik, SFD
SEBR b T S5 A R AN R TSRS e B B AR A
B (B 1, BRERVE http://powderpro.se/background/
technology/) -
1.2 SFD {34

SFD A % SD Ml FD —# i : O#FAE TK
i T AT, RGeS S R 2 A, E T
PEZGY), R fRIP PR BNEE L BT A (T
BT+ @A/ PO R G5 R T 25 2
BB s ©T B RE R, VR ah 40 ks B 5 PRIl
By S % SORLAR AT 4% o A AR [ ER O BL 2 FLAURE
IXELAR f A BT G A R I BRAPE T, 82 3 Tl
W2 T,

SFD 2 ZAb . Wik TR T 2280k
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W5 55 V- VR

» =»

A VR T I

%k

1 SFD i#EREE
Fig.1 A Schematic Diagram of SFD Process

JE T SRR TS . RiAe R S5, 2k sz
WSS A TR 2. Horh, S5 AR 1) RS B
T BTk WS 54 L S5 A0 s 0 253 o (4L Rk
WEE. FESE) KSR EER R, S
S XAEAR KR E LR T e 28R AURE ) R /A
WLy A . W, s F R E (AR
MM RN Y B - I N E f RN
RIS VR0 A FH 2R B DA R bR 12 2 S5 4 it 3R
BRARRN B S LT8R
1.3 SFD f#j2s7

MG SFD Hh g 25 v R MV R 8 iod 75 pir 4 FH
26, WHRN Rt 7 AN E RS SFD 34 & .
i, AR 5 25 ¥4 Ok IS T ¥4 21 AN[E], SFD
Al 43 A LLR JUZS : % JE SFD (atmospheric spray-
freeze drying) . X {UJ& SFD (spray-freezing onto/into
halocarbon refrigerant) . % SFD (spray-freezing
onto/into liquid nitrogen) F1## £ SFD (thin film
freezing) &5 11,
1.3.1 %k SFD

W e SED 1 B8 vk 8 e AR AR Dy v
KB 25 AN AR IR 24 VR0 T 0 A R A B I T
NEEH TUKITRAGIR, 55 T B i 2 D RN 1) T
TRV SN TR R 2, Bl B U RS W T AR A T AR
TR R, R S5 URLORRR AR IR ARSI T hn pR Tt
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Hd e, HeeRE A fURiA R . T xR E R AT
HEEIEINENE. W E FAGRT RSN A, BAsm
F FDVERRAH 1 #RAERH], &6 T Tl
P ) Wang 2578 R B E— B o T & (
2), H S REHNINEEME, R AR
1R I PN JZ 1 22 FLAN B S sk DARH 1E 5 25 ks Bl e, s
T W2 Ve R ARARAL S ) — 2P e R A I R
REAL T MR BE AR 25 W (s 1, AR IR &/
HEREZ AR RN REE AN NFER
(mass median aerodynamic diameter, MMAD) Flfi{
Yk F-73 4 (fine particle fraction, FPF.gq ) N 2.0 um
M 62.1%, M3 2R B Y.

A
2 HESFD &E
Fig.2 Atmospheric SFD Setup "'

1.3.2 XfU& SFD

i A2 SFD £ 4t R FH I il ¥4 771 O SR e B
BB A, WML T A S b s Y
T 35 /2 245 10 55 A I N A1) 78 700 287 P IR T VA VR
(E3A) ™ W IE TR, BARRAE 20 ~ -25 °C A,
FX TR B ARRAEA HFIME N, s xREz
Vi) () 22 AR, 55 AN e AR T T R 28 VR A DS
DRI B AT B R R S R s HL e T A& A iR
R, TIHEE SFD [KHRfERRE " 5 K
W 5 AR T A AR R (B 3B) o W5 I 7 X
W TR DL B 2500 FE AR VR 45 5 5% L ) 25 Y00 1) 4
PN 2 R A SR ZU R, T R AR T /N, 3R
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AR R B 5 SO 7E 7% 22 VT I A PR TR 4
SRIE IR REAT A T4 Y. T k0% SFD &
g b A ) U e 2 ) BLAEUJZ 18 i IR, BRI 1
.
1.3.3 % SFD

T A ARV TR A U B 25 g, T
KRR A Y, %k R SFD &
Gto B 4A TN e BT P ) £ S IO 1S
IERBMNEER T, ERBMPIIERA AKX, 1
DU ] F P B R T B B X o 25 AT
V) PR A 55 A Pt 5 Al 7 R0 0 X N TR
AENX B FR BB RS, IO R AR T
PEH ROIB I ZEIX . B B R DL
RHG ORI IS RS B R M DL 5E

BRI R BB AR A, AHLERIA T
RE[F) 259 — e OB IR, IE 2 KR 2R
P AR E M Gombotz 255 W K% B 5 iR AR
7], WEARLIE B S, 245 B 0w m b
IR, AN ERETAE SR, Wik
Yot (B 4B) P, [FRE, A BT R 52
AR T HRI IR, BB 2 T R A R P I B
W S E N B AN 28750 (E14C) o PR RZS
FITCHR - = T2 Aok v 3 G 25 (P A 23 85, (R 254
S PR ICE AR, HAT st 5 fi v A 2
IR AT s B
1.3.4 il SFD

IR SED 2 4500 24 W Bt (e (R L R 1
BT 5 T Leidenfrost XUv ( 7852 BRI EEAL

A B
e Yl B
1) V4> 75 ™
= IG5 BRI
f h 2
LA 1 i
FAEL i
LT AT O S
= I
gt v
A« WEHEZERIA R 7 O, B . MR AL o O
B3 pafk)E SFD £ & r=FE "
Fig.3 Schematic Diagrams of Halocarbon SFD ">
S B C
A I
e
AEIX
= RRge
G R i AR . [a e
HEINX e ~ . X
ok R — A ’ﬁfﬁ_ SRR

A BRI NA IRENR AN EE, B R NERE R 1y, C - ST N AR A
4 WA SFD REBEREE
Fig.4 Schematic Diagrams of Liquid Nitrogen SFD 2"



- 1086 -

B ), AL MRS P SCERIRIE %
S £ T G B ) 7R At b S ] RN 2P BE ] 1R
N, BT i d s s iy P, Hie
(R B (£90.01 g/lem’), MMAD Al FPF;
2.1~ 2.6 um F69%~ 72%, FATRIFHIZS
N5k, HAWATLE IR, $em 1R 1%
IV O AN AR R B

2 SFD 7ERh BRI N\ HI55 H B 52 A

SFD HARIEGIFIF AL Z IR . %615
(25 Wk AT B AR B 2 L. RIS P A
B BAT IR, BfES SD ikl iR I 5
RIS 8 1R [FIRT, X R0 REFE &
VR, AR T A2 R R U
2.1 NyTE)

Zo A 7 B TR B O N, E TT R e A ¢
BB AR ~F . N T AS R % ) SFD FF Ak 0 6K
AN, SCHERIRIE W BTS2 (thermal ink-jetting, TIJ) 7
RLY SED 254, H Tl 2% Jo Gkl 5 44 i e N FH i
BTN T BRH T S AT EONL, RS
R KN, AR T8 R 2 25 70 = R R .
T RS — A2 235 T 47 B Sk b b (0 W 6 22
FIENSkIEH YRR, MiF 2/ PEE4k, I
= PRI R B A R, IS B BE T .
Dk i i F BE oA R R IR T =, g1 AR A
AR Bz S 2R . BB VIR, Wik
M 3 FE TR R . B IRV, iR
25, il BE VRO TR VROE TR I . 3 A o R Ik
A A W E1 A2 1%k A2 DL A B 7 BV . T R 554k
eH /D& (<0.1 ml) WIS, WK TTIA 2 ~ 180 pl,
XA F T FERH 5 JH PPk 7 12 4170 il 50 265 245 1R v AT
Yo ZALIIBRWEN T 07 26 WA & J8 Feph
(BT E 4B), BN S 1620 F 3 N A B b 78
G CAE A e WRET, VRO IR 45 5 8V 1 T 8 22V
o HBF L E S AR IR YD T Il N AL 259 . Tt
UM, TIJ-SFD nJ kbHEIKFE Hih 15 % B, il
13 RO A BN 2B A8 15 RS (MMAD N
6 ~ 8.7 um), il Albuterol” fJ FPF 414
[ XUt o 2 TG 10 FPF, 46 A (24.0£1.2) %
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M (26.4+2.2) % 1, TSN SIMRERLT 7.

FIARE, Rk % 1 0 R R A7 At AR 1) TR N 5
Lo FURE R /IN B R 5% S5 5 Y0 P 3 DA B 5 Sk AT
IR AP . AL M RPN 45 SR RER W,
B HER Y 2 FLIBUKE MMAD 4 4.0 um, HE 5T
A5 Bricanyl® #1241 FPF[ F— U d: %% (next
generation impactor, NGI) ll#3 —# ] FPF, 4 ., 7
R (22.943.3) % F1 (25.743.8) % ] ¥, RS
WA AR/ ) 1] B, TIT-SFD 76 Ak J7 A 3L PR R 3
U AT SR RN K AT M A P TR

SFD it FErf, HHF 4k A i 1 3% 2> A1 L AIE
B, H R BUERRIC. KA K, SEURARR
BV TR Bt 2 24 3 A 1% R % . Wanning 253t
ISR (Jet-vortex) SFD vE i 46 T N FH R T-6r 2
TEME SR IR A IR I FE TR TR BTN A E AR 11
TR AR IR0 R B o R AT R T N AT R4
AR R IR S 35 2 R T T AR TR BRORE B 4 A
I ER R AN SRR I A A T 2
28, NGI &S50 15 EREVPAG 45 SRR W, HIA3
ZIUREEHR TR Bt dr . Bl A&, FPF N
4%~ 21%, EH TS .

W N 245 49 0K 368 i R P 465 i i T B 1) 3
Hil e, ZIRAEAEST AR TR, TEEL
B DA R R R 1 i At i) % T v A R
RT3 T I InAa e . i G s 2 T Ak
A FH RS 2, Saboti 2530 i MR E B B8 4
H P SFD il & A 454 (BDS) 4n ik %, %
T5VETE S R I DT SE VR AR T BB 4% & B 8 o
#14% BDS IR EW, A5 LB A R L ZE N HA
FIR R, JEE T SFD 4 (K 5). #1754 BDS
YK 5 ARSI G35 % T Aerolizer® AABEHE, 7
100 L/min 3% T FPF ik 47.6% ~ 54.9%, Hiit
#1771 Pulmicort” #1124, FILH R AIFHIIE M RE

iy K RLTE 24 4 33 36 R 1 R B RS 2 R 3
TEARPEN R AR 8 M. FD 23 m s gk
KLY BRI 2 R PR T vk, E R FH B 75 06 4%
Wb 77 AN FD T2 AT AT % %2 . SCkikiE
K H SFD #:4L# FD M1 SD vEi 4 1 2 &M
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TR R B As

I i 1 25 s ik
[ PR

5 MRIERAE - BETL SFD £EREE
Fig.5 A Schematic Diagram of Ultrasonic SFD Setup

Coupled with Microfluidic Reactor

Ha 9K B & 1# A (nanocomposite microcarriers,
NCM) ', 5 FD {LMItt, SFD it & ik
B UR ORI T, AR 32 I UBRSE F1 ]S, 8 4
R, LB T AR B S5, sl
I (RRIEH< 10), fethslssatE s B, FRE,
55 SD il it AHEL,  SFD 341 & B AT N NCM
BRIEZ LA LR AR HE AR, AHT NCM
TGV PUE R e IR T VR B NCM 55 3
JIEEVERESRAL, (HEWE /U5, SFD-NCM g 4f
HZERF PR BARIIRAR, XK KR N\ 25 2 J et
TEifiERR . 4T A E R EE
22 EHHEZIKEAY
JiR I 2 R AR 5 45 24 72 1SR TN AN T IE SR
B E PR — o g5 2 BN R o i b n] ZE i 45
i G 2 B ), RS AR e R
By AR AE B A P IR 1 50 45 24 1wl AT 1,
Bi &¢ i@ it SFD i 2% 1 #0815 28 iUAA 1T
#, USSR RSP RAE . /K& FPE 488
fabr, X REST SEHIEHE . IR L A R IR

PR T T EHEAT T P B R K R A
ZiRaRIR R I, s A RS A, B
A5 R R TS AH 2 0 B AR SR, A 2 B AE AR
FH P 15 38% .

L 2% i 25 8 ) SED AR s h 1] 46 1 W\ Y
HRTIME . DTIME a-2b ARG, HER
BRFLHE 9 A, SFD vEHI 53R 5 AL 4 1
N SD LT SR AR L, 7 i 1 o R R R S R
INJGEE I 7%~ 33%F1 4% ~ 28% . XFhHILE
FERE i 1) 2580 11 2 BAR AR T B0k i LRI 42,
ZARE R Z AL BRSSP E L, oAk
HMITRAZR =ik 38.5% , B— M SD i i) 15 % 4 B
B,

2.3 BIREZW)

Mohri %5 i SFD v2:Hill % 1 i fi DNA (pDNA)
N T8 T Il i S R a7 e by N
RrER S T pDNA e, WISk N2 L3k
Bk, KK 20 ~ 40 um ( HTREGEHR, W
L TR EAN € H RN FRAR ) o IERE
BEVRERE, NRIEEEZ 9 ~ 12 h JGHERER
IR IR B

Liang %5 DAfiff £l DNA R 259, H 82BN
FEWIF, S SFD HAR G4 T /MER T T
B2 PO, & S%IRFIN 2% DNA (kb T 453
(R R EAT B LB R AR S, KR 12.5 um,
AR IR G ) 72 8 . NG A3 122 BRI 5T
K, ZMARIBEH B E0RIL 92.4%, FPF 418
20%.

2.4 LT

HAT R RSB i m 2@ N, %
TEUENIERE. 5T R G T R T it FH 2 3
WAL, TR AECR, HFHEA AR R
i, DR ok 2o P e P 2 T T 9 PR R A T S
(RHEAT AT . SCRRFRIE 23 At FD 1 SFD kil 4% T
FH il 8 G % Bt 4 K% 8 (whole inactivated
virus, WIV) 318 ¥, 5 FD AL, SFD
HlFF o AR RAR N H A4 [d(0.9) <10 um, 2340
5P 1.8, s 1125 RiA% 0.6 ~ 4.9 um], BT HL,
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TRt — DA, EH TSRS, dt—
TR B, SFD T2 Re 58 4 fr B WIV (1) G J5idE,
BALB/c /N Rt e A 5 B iz i 2 el 5, K
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Spray Freeze Drying Technology and Its Application in Preparations for Inhalation

WANG Jue', ZHU Zhuangzhi’, ZHANG Xiaohong®*
(1. Dept. of Chemistry, Fudan University, Shanghai 200433, 2. National Pharmaceutical Engineering and Research Center,
China State Institute of Pharmaceutical Industry, Shanghai 201203, 3. Shanghai Shyndec Pharmaceutical Co., Ltd., Shanghai 200137)

ABSTRACT: Preparations for inhalation have been increasingly widely used in recent years because of their safety
and high efficiency. To achieve an effective pulmonary deposition, inhalable drug particles should have an aerodynamic
diameter below 6 pum. Spray freeze drying (SFD) technology is a relatively new dry powder formation technique that
involves a three-step process of atomization, freezing and drying. As a combination of conventional spray drying with
freeze drying, SFD technology has several advantages: () no heat treatment in the process, which is applicable to
thermally labile ingredients; @ ultra-fast freezing of fine droplets minimizes the crystallization and phase separation of
drug; 3 frozen fine particles are conductive to forming highly porous spherical particles with controllable size during
the process of frozen drying. The dry powders obtained by SFD exhibit improved physicochemical characteristics and
low aerodynamic diameters, thus rendering it suitable for pulmonary administration. This review describes the process,
characteristics and classification of SFD technology, as well as the application in inhalation preparations for small
molecules and biomacromolecules in recent years.

Key Words: inhalation preparation; spray freeze-drying; preparation method; small molecule; biomacromolecule

SFD Dry Powder Application
spray St » small molecules

ﬂ > S > » peptides/proteins >
frecze » DNA/RNA

Jl » highly porous ”

dry » vaccines

Application of Spray Freeze Drying (SFD) Technology in Inhalation Preparations



