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Comparisons of Physical and Biological Activities between
Newfactan®, Surfacten® and Exosurf®

Dong Woo Lee, M.D., Min Soo Park, M.D., Ji Hyun Jeon, M.D., Eun Na Choi, M.D.,
Kook In Park, M.D., Ran Namgung, M.D., and Chul Lee, M.D.

Department of Pediatrics, College of Medicine, Yonsei University Seoul, Korea

Purpose : Neonatal respiratory distress syndrome (RDS) is caused by the deficiency of
pulmonary surfactants in the newborn. We aim to determine and compare the physical and
biological activities of the three surfactants currently on the market, namely Newfactan®,
Surfacten™ and Exosurf®.

Methods : For physical activities, we performed the stable microbubble test (SMR) and
Pulsating Bubble Surfactometer (PBS). The minimum and maximum surface tensions
measured at 1 and 5 minutes allowed us to create the surface-tension diagrams, from
which the compressibility at a surface tension of 10 mN/m was calculated for all three
products. The biological activities were compared using the pressure-volume curves mea-
sured from premature rabbit fetuses.

Results : For all three products, the concentration of surfactant and the number of
stable microbubbles exhibited a proportional increase in relationship. For both Newfactan®™
and Surfacten®, the minimal surface tensions were lower than 10 mN/m at 1 and 5
minutes. Hysteresis was evident at 1 and 5 minutes for both Newfactan™ and Surfacten@,
and their surface tensions were reduced below 10 mN/m at 20% surface compression. As
for Exosurf’ B), all the hysteresis measurements were below expectations, and the reduction
in surface tension during compression was also minimal. The compressibilities at a sur-
face tension of 10 mN/m and measured at 1 and 5 minutes for Newfactan® and Surfacten
®, were less than 0.020 cm/dyne at almost concentrations. The pulmonary surface areas of
the fetal rabbits were, after aeration by a maximum of 30 cmH»O, adequately maintained
after decompression to 5 cmH>O in the groups treated with Newfactan” and Surfacten®.
However, the lung volume was not maintained upon decompression to 5 ¢cmHzO in the
groups treated with Exosurf®.

Conclusions : Newfactan” and Surfacten® were effective agents in prevention of
pulmonary collapse in premature lungs. (J Korean Soc Neonatol 2006;13:1-8)

Key Words : Pulmonary surfactant, Surface tension, Hysteresis, Pressure-Volume curve
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1) Q™ AZE ZAH(Stable microbubble test,
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2) Pulsating Bubble Surfactometer (PBS,
Electronetics Corp, Amherst, NY, USA)
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SPSS ver.11.0 (SPSS Inc. Chicago, IL, USA)
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1) oFd AX ZAK(Stable Microbubble Test,
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Table 1. Stable Microbubble Counts of Newfactan®,

sl g AAE - H e uhae

g o A
olgtolojof dl=d'® B Ado]A  Newfactan™ 7}
Surfacten e 183 589 Ha A BE 10

mN/m Bt} e zhs mdom ExosurflE 5%

H2 ZAFEAA 10 mN/m ool A zus
2o 717} 3517-41.07 mN/m (Newfactan®), 34.93—
4104 mN/m (Surfacten®), 50.65-65.07 mN/m

(Exosurf®) & H%THTable 2).
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area curve)

A (Surface tension-Surface
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o] g7} Mastar, 20% EWHA 4F Al THAHo
10 mN/m vlgtez zaslojop A9 B 23 o)A
Newfactan® 3 Surfacten®™ & 1%7 529 3 %
oA WEe sfEzh UEhsten, 20%°] FHA 45
Al ZWFEo]l 10 mN/m vTe R ZAyeE 2108
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Ak(Fig. 1).

(3) E9AE 10 mN/molA ¢=%

A AEEI vrow Ao WA ERE ¥W

FEE AUz 9E 5 7] Wil Az AR

2o Fa3ke 3] 10 N/mow 9] gt ¥ 3
I

5 ¥Hdbel]  saturated

=5

1o,
off
k1
it

cm/dyne

fatty acid chain® 0.02
| ﬁ%l ®AH &A1 7]

ujgke] Wre PEEE o
zoz Am Qo
9tE% =4o] 75 8d Newfantan™ 2} Surfacten™
oA Ztzh 1t 5] A A5 129 0625
mg PL/mL¥ 1.25 mg PL/mLe F=lARE 0.021
cm/dyne® 0.020 cm/dyne ©] 71EH 3L A A

>
2
2
-0 F

Surfacten® and Exosurf®

Concentration Newfactan® Surfacten® Exosurf” P-value
(ug PL/mL) (Mean*SD) (Mean*SD) (Mean*SD)

250 730155 743+48 842181 NS
200 716+67 697+ 51 702+65 NS
125 366101 642+59 638184 NS
100 365181 549+92 500+111 NS
62 254+34 238+36 348+90 NS
50 222+48 194+34 238+69 NS
31 146+27 42+12 115+20 NS
25 142+19 11+3 98+22 NS
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Table 2. (a) Maximum and Minimum Surface Tension after 1 Minute of Pulsation

Maximum surface tension

Minimum surface tension

Concentration

(mg PL/mL) Newfactan® Surfacten® Exosurf® Newfactan® Surfacten® Exosurf®
0.16 39.63+1.42 40.17%0.74 65.07+2.48 7671047 4.3710.61 4.61*0.66
0.31 36.07*£1.15 39.34+0.47 62.70+1.92 6.98+2.38 4.41%0.41 454%0.72
0.63 36.13*+1.51 38.80*0.54 60.40+1.23 5.79%£0.75 398*1.31 3.53%0.59
1.25 35.90*+2.38 38.29+1.06 58.30*+0.53 5.27+0.76 3.87%0.44 3.85+t1.63
2.50 36.13F1.75 37.36+1.38 55.90+1.87 4.65*1.66 3.40*t1.30 2.48+0.63
5.00 35.17%0.45 34.93+1.18 51.63%4.09 4311132 347+£1.07 3.23£0.78

Mean£SD, value; mN/m

(b) Maximum and Minimum Surface Tension after 5 Minutes of Pulsation

Maximum surface tension

Concentration Minimum surface tension
(mg PL/mL) Newfactan® Surfacten® Exosurf® Newfactan® Surfacten® Exosurf®
0.16 41.07£2.70 41.04£3.23 5795+t1.64 7.89+0.67 4.82+0.80 28.17+1.30
0.31 35.77£1.39 40.79£4.06 57.60£3.50 5.82%0.51 4.80%+0.84 28.251+2.48
0.63 36.26£0.99 35.96£2.50 54.67£2.34 5.40%0.43 2.37£0.53 27.71+1.69
1.25 35.11£2.62 33.29£2.05 5497+£1.86 477%11.35 2.8310.58 28.69+0.76
2.50 37.00£1.22 31.82£2.19 51.94£2.25 5.55+0.60 2.57%0.33 28.641+0.83
5.00 36.33£0.78 33.01£1.93 50.65£3.07 5.10%0.34 2.85£0.97 29.61+1.86
Mean*SD, value; mN/m
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Fig. 1. A) Area-surface tension diagram after 1 minutes of pulsation at a concentration of 5.00 mgPL/
mL. B) Area-surface tension diagram after 5 minutes of pulsation at a concentration of 5.00 mgPL/mL.

FEAA 4FE7F 0.020 cm/dyne PIRFO] 1T Table
3).

2. M8y J|ME S&t 4= M

P

Newfactan®# Surfacten®2 Htl 30 emH.0 7}
o F A AE A B7] ejAb B 4] 80.9+
183 ml/kg, 60.6*1115 mL/kg7}A Z7tskal, 5

ecmH07HA] Zretel = 38.3+12.4 mL/kg, 28.0+9.9
mL/kg7HA ¥ £4& §x& WA Exosurf’E 30
cmH0 71 ¥ 98*171 ml/kg, 5 cmHO 714
st Al 09+1.3 mL/kgo® # &3 o] FAHA &
h(Fig. 2).
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Table 3. Compressibility of Newfantan® and Surfacten® after 1 Minute and 5 Minutes of Pulsation

Concentration 1 minute 5 minutes

(mg PL/mL) Newfactan®™ Surfacten® Newfactan® Surfacten®
0.16 0.018 0.012 0.015 0.007

0.31 0.019 0.011 0.007 0.017

0.63 0.021 0.011 0.007 0.013

1.25 0.020 0.016 0.010 0.017

2.50 0.016 0.013 0.009 0.014

5.00 0.018 0.014 0.009 0.016

value : cm/dyne

—— Newfactan®
—8— Surfacten®
—h— Exosurf®

Volume (uL/g)

0 : : : :
0 5 0 15 20 25 30

Pressure (cmH:0)

Fig. 2. Pressure-volume curve during deflation.
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