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The Surface Measurement of Medical Freeze-drying Rubber Stoppers by 3D
Model Reconstruction Method

Liu Yanlin, Xie Langui, Zhao Xia', Sun Huimin" (NMPA Key Laboratory for Quality Research and Evaluation of
Pharmaceutical Excipients, National Institutes for Food and Drug Control, Beijing 100050, China)

Abstract Objective: The three-dimensional model reconstruction method was established to determine the
surface area of medicinal freeze-drying rubber stoppers and evaluate its feasibility. Methods: The surface area
of 20 kinds of medical freeze-drying rubber stoppers was determined by 3D model reconstruction method, the
results of which were compared with those determined by the traditional manual method in order to evaluate
their accuracy and precision. Results: The measurement errors caused by deformation of the plastic plug could
be avoided by using 3D model reconstruction method to measure the surface area of the freeze-drying rubber
stoppers. The relative standard deviation was reduced from 1.36%-13.12% by manual method to 0.09%-1.32%.
Conclusion: The 3D model reconstruction method is a simple, efficient, reliable and practical method for surface
area measurement and it is especially suitable for measuring the surface area of freeze-drying rubber stoppers
with complex morphology.

Keywords: three-dimensional model reconstruction; surface area; measure; freeze-drying rubber stopper

N FE RGN BOE R B Al (26§ SERIPET. 25 R ZE R H 38 4 S 5 00
s AR, URREDER], PR e rr 28 WA ZE . IR e 2E . HoAt 2
AAR B it 55 25 AR LA AR AL O (] JREAE A 30 PV VR TR IR S Sk ey
HA RUFAEEERE, fZi A=, koS &k
APRE SR R AR, IFR IR T2 % 42k FAT, JGeeE R pbnie, b2l i

YEERIA: Kbk, TRIW; TR m . Z5M BT Tel:  (010) 67095095; E-mail: liuyanlin2003@163.com
SEIES: IVt DR DR . 2RI 25 bt B il ST PP Tel: (010) 670957215 E-mail: sunhm@126.com
BB, EAE; WD A R ST T Tel:  (010) 670951105 E-mail: rayradix@126.com



2020 8 34 8

935

AR E IS IS FE AR, AL T RRERE . 1L
“VERE A A Y BE = T R B, fEqe#
PEREH, MHLE L BRI /MG T, L Ay s
W SAY . mSREE, EhEM 5240
(RSB PR A A 2 A B0 i FE 5 2 AT A
PEBFIE T, R ARSI A TS T B
DA e Sb S A g = S IS R S by o g = i
JEFE R FE AR o 24 ) s 25 3 T AL s P v P RORG
AR 2 B e A2 PR RR A A R P, X245
i e AR A R X, BT, A2
FERTAIM E )RR Z HF T, bR st
13 XIS B R R B AL, (H i T 25 AR
FERARE = LR, (T TR A 5 500 e
i FEFE T AR I e RS B0 PR, I ELI it pof 2D R
B, M ERCRAE

=AY B R RS T L 2T S R
ik, FEANE RS R = Gl AR, R i
BUrer XA it AR Em A, 510
FHEL, A d A e s, AT DA A
MR, HAETE A T = 4R s e & hi%
il et TR BRI B P R N R, (A2 IR E R
TR R A0 P A S R AR LA . 24 F I S 5
Rk, RMGEWELAER S, = E d D ae
JE I A P RN TR IE A A2 o 6 2041t
T SR A VR 0 P o b T 35 24 e S A Syl
%, RHT T = AR f il i 24 ) fie
)BTRS PR IR I s 2 R, X =
AT R A N 245 P SR 1 M e RTORS it 1 A
HPE
1
1.1

ZIBER TR R (LINKS) 5 3D E Y
( AR B ARABRAF)
1.2

EH ARG (s ) T
FEAGHEFE204L, FEFA S ( EAR13 emFIE AR
20 em, FEPEEITE . WX =X) WA
P55
2
2.1

FEF T3k AR RO =k A e i AR, 40 50t
T JE e AR A F TR L S G 1 BRI R i

zhgysh

LR T SR AR Ry R AR, DL =S N
i, 25 ZE BRSO 7R B E AN E IR .

(1) BEFETERBR

JE e S A TR AR AR T, 00 e v AR S
TR

S,=3.14xd, x (d,/2+h,)

(2) JF a5 m AR

SIS EIECIDR Syp 7 o= N 1M1 b = 4 SN | A1 ]
KA, TR

S,=6 x 1, x[ (dy,=d;) /2]

(3) FERI> Jy N R AT IR

5 FE 250 22 Sy [ AT A4 BT R0 T B A S 1 e
B, MIHETE, BLARFEATHE, 43R oh
HARFINSUEAS ., BB, AT SRR,
TR HA

S;=3.14 x d, x h,-3 x1, x 1,

S,=3.14 x dy x h,-3 x1, x 1,

JEFEFFEH R . S=S,+S,+S5+S,

Hrp, SHRERRZERER, B Hem?s S,
S,. Sy SOFNAERIEFRR A | T AL T T
B ETHMRER . EHNRER, B0 Nem’;
dyv dy. I nRRTERR BAR . FETSME . ZESUN
7, B gmm; hy o hyJr il AUFRIE AR | ZE
R, B hmm; 1 LR A 9,
B Kmm
2.2 3D
221 TAEkH

3D AR S S i E 3 T AR LA T TAE
JrHE

(1) FIFHBE HLE AR B iR R 1 =
AEAbRF R, It =2 = AR E B X A HE T A1
WLEEE, TR AR =R

(2) XK =R AT = e Mg g ik, TP
BETCEA /N =S RS, BRI A (em®) b=
W& H e 28301577

(3) FIHHE AR/ N=A A IS TR

e

S=/Px(P—a)x(P—b)x(P—c)

Hrp, 2EJEKP= (atb+e) 12, a. b, MHIAN=
ML =K, WS s RbR AR R AT
(4) HEIA AP, R

Jr BRI AT A AR S, A5 AR AR SR TR
PGP



936

2020 8 34 8

Sy=2S8

2.2.2 {ERAGHE

PRl B IARAE B AR PR Al 42
B, St e AR I IR 4R
TJ1b2018-07-02701 .

IE 7 RBR AN B . 714£40.01 mm x 39.97
mm, ANUFES A, SS{E479.960 cm’,

B AL R bR 3 B . H4£39.99 mm, &
J£40.01 mm, ANEHESCERFE il , SLO{E N
62.792 em’,

PERIRBRAEIAEL . 24225.07 mm, ANMUPES
AR ET, SEI{E 439.462 em’.

d1

A RBRHENRB . SEE R 182.214 em®,

HT,  FH A s A v s o [
R IE & I T AR
2.2.3 Mk

FIFANES , B COCTR, B ZE e
FERIER -6 b, RIS, X FEEAT360 5
BRI, T NASZER) = 4R, LIS B,
AR, s A U ok A shit
TR XA AR, Bl 2 i ZE 1 — 4
it TR A AL G T2 s
2.3

SR FHBCXT oS B0 DA PRI s 25 SR ) 25 57

ID5] 109368

D7) 25157

3 b FEAE i 1 A TR A R R SR TR, N 4 2R L
3.1 1,
35 AR RCTFE T 0 AR 3 D g AR S 520
1 20
W FEFR AR / K FE = L/ SR EAR / SEERISERE / FEBHAE / FEB I/
kg em’ mm mm mm mm mm
k5 i KR 3D FR 3D KR 3D KR 3D KR 3D KR 3D
WE WE O WE R WE R s e R R R R
1 @13 6.16 529 11.00 1094 1250 12.62 240 244 740 747 860 850
2 @20 1346 1220 1396 1366 1870 1861 340  3.13 1320 1296 1056 10.53
3 ®I3 639 580 1204 1174 1236 12.61 204 1.88 740 755 1000  9.86
4 @20 1400 11.86 1400 13.71 1881 1850 327 324 13.18 13.14 1073 1047
5  20-D3 1390 1235 13.87 1368 1877 1861 326 324 1329 13.08 1061 1044
6  20-D2C 1348 1200 1394 1368 1871 1869 335 328 1316 13.17 1059 10.40
7 20-D3+B2 1371 1231 1376 1344 1867 18.68 3.19 3.09 1324 13.16 1057 1035
zhgysh

V@R s cEUTICALARARS



2020 8 34 8 937
1
RFERTMFL / JRE S/ AR EAR / LRI EE / FETEHE / FET
¥ cm mm mm mm mm mm
T
l R 3D R 3D KR 3D KR 3D KR 3D KR 3D
Wi Wi Wi W Wi W s P e s Wle
8 13-D1 5.71 4.99 10.00 9.67 12.40  12.57 220 2.08 7.33 7.52 7.80 7.59
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