Embryo transfer has moved from a professional tool to a regular lever for genetic development in many herds. The
debate that still comes up in technique conferences is whether to lean on fresh transfers or build a pipeline of
frozen embryos. Theoretically the comparison looks easy. In the field, it links biology, logistics, threat resistance,
and how you manage recipients via excellent weather condition and negative. | have functioned programs that
prospered on fresh-only timetables, and | have actually likewise banked countless frozen embryos to come
through heat waves, semen lacks, and benefactor rest periods. Both paths can function. Which offers you best

depends upon the details.

A quick guide on the IVF Bovine workflow

Most programs begin with OPU/ Oocyte Collection from contributors, followed by in vitro fertilization and society
to day 7 or day 8, when embryos get to the blastocyst stage. The very best embryos are graded and either filled

for immediate fresh Embryo Transfer or cryopreserved.

OPU is commonly scheduled one or two times each week. At twice-weekly regularity, donors are commonly
worked every 3 to 4 days, which raises collective oocyte return without overstressing high-value women. Heifers
and nonlactating beef benefactors have a tendency to give cleaner follicular environments than high-producing
dairy cows, yet | have actually seen exceptional IVF results out of disciplined nutrition and follicular wave

monitoring, also in early lactation.

From OPU to transfer, the schedule is limited. Oocytes go into maturation media within hours. Fertilizing adheres
to, after that culture. By day 7, the laboratory identifies Quality 1 and Quality 2 blastocysts that are ideal for
transfer or freeze. Corresponding receivers should be integrated so their uterine environment matches the
embryo's developmental age. In fresh programs, this implies you need dependable recipient numbers weekly and

sufficient slack to change a recipient that gets here with a weak corpus luteum.

When embryos are predestined for the tank, they are cryopreserved after rating. The majority of laboratories
currently make use of vitrification for IVF embryos, due to the fact that bovine embryos, especially IVF-derived, lug
more cytoplasmic lipid than in vivo embryos and handle vitrification better than sluggish cold. Direct transfer

vitrification services have actually enhanced field functionality, although direct exposure times and warming up

actions should be exact.

This chain has several relocating parts. Any kind of weak spot will certainly exaggerate the difference in between

fresh and frozen results.



What biology favors fresh, and what cryobiology changes
bovine IVF Texas

A fresh embryo never ever experiences osmotic anxiety from cryoprotectants or the thermal shock of air
conditioning and warming. If the recipient's uterus is ready, a fresh transfer removes one adjustment action
entirely. This translates to greater pregnancy per transfer in well-run programs, particularly with Quality 1 and

Grade 2 day 7 blastocysts.

Once you freeze, you overlay cryobiology. Vitrification stays clear of ice crystals by using high cryoprotectant
concentrations and really fast air conditioning, yet each embryo absorbs and releases solutes throughout the
procedure. If direct exposure is too long, poisoning creeps in. If as well short, intracellular water stays and can
trigger damages. Warming is equally unforgiving. A 10 2nd inconsistency matters. Post-warming, embryos may

require a short re-equilibration period prior to loading.

One underappreciated difference is that frozen embryos require a slightly more powerful luteal atmosphere to
compensate for any kind of refined loss in vigor. | view recipient corpus luteum size, uterine tone, and post-
synchronization progesterone a lot more closely when organizing icy transfers. A low recipient that might hold a

fresh Grade 1 can quietly slip with a formerly iced up embryo.

The numbers most herds in fact see

People ask for hard figures. Across mixed programs in North America and Latin America, these are defensible

ranges when receivers are taken care of competently and labs satisfy basic QC:

® Fresh IVF embryos right into beef receivers: 45 to 55 percent expecting at 30 to 35 days, settling 40 to half at
60 days.

* Frozen IVF embryos into beef recipients: 35 to 45 percent in the beginning check, clearing up 30 to 40

percent.
® Fresh IVF into dairy products receivers: 35 to 45 percent at 30 to 35 days, clearing up 30 to 40 percent.

® Frozen IVF into dairy recipients: 25 to 40 percent at first check, resolving 22 to 35 percent.

Conventional purged embryos often tend to ice up a bit much better than IVF embryos, so their fresh to icy space
can be narrower. Breed issues also. Numerous Bos indicus lines deal with cryopreservation better than certain Bos
taurus dairy products lines, though there is variant inside every type. Sexed seminal fluid has a tendency to cut 3
to 8 points off fertilizing effectiveness and embryo quality, and those fines turn up much more plainly after

freezing.

Keep in mind that the tails of these circulations are genuine. | have examined fresh programs dipping under 35
percent because of bad synchronization and CL checks, and | have actually seen frozen programs run in the mid

40s with exceptional receivers, limited warming procedures, and careful embryo selection.

Recipient administration that magnifies or narrows the gap
Recipient readiness dictates your ceiling. Fresh embryos reward tight synchrony. Icy embryos demand it.

| like to see an apparent, well-formed CL on the day of transfer, ideally at the very least 15 to 18 mm on
ultrasound by day 7 after estrus or GnRH, with tidy uterine tone and no discharge. Body problem around 2.75 to
3.25 on a 5 factor dairy range or 5 to 6 on a 9 point beef range avoids the troughs of energy deficiency and

inflammatory stress. Warmth abatement matters. Reproductive physiology does not ignore a 38 Celsius afternoon.
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Protocol selection relies on facilities and labor. In beef, a 7 day CIDR program with prostaglandin at removal and
cattle reproduction veterinarian Texas taken care of time Al for recipients utilized for IVF ET can work well if
you verify CLs and change the transfer day. In dairies, | placed even more weight on progesterone assistance,
especially in high manufacturers that often tend to run reduced luteal progesterone. When utilizing icy embryos, |
like a policy of invalidating limited recipients on transfer day as opposed to really hoping the progesterone patch

covers it.

Another element is the season. In warm, damp months, | have actually learned to schedule more frozen transfers
early in the morning and use color and air flow at the chute. A shaded follower and a silent handling team can

raise maternity by numerous points in July. Fresh or icy, those factors issue when you scale to numerous transfers.

Lab methods that swing maternity by 10 points
The ideal transfer method can not make up for delicate embryos. IVF lab method establishes the baseline.

Media lot testing, oxygen tension, and pH control are the very first 3 variables that | check. Bovine embryos prefer
reduced oxygen, and irregular gassing will appear as a wave of reduced quality on day 7. Osmolarity drift, even by
10 to 15 mOsm, chews at blastocyst cells. If embryo quality drops for two consecutive weeks, | prefer to stop
briefly cold completely than financial institution a friend of endangered embryos that will punish pregnancy for

months.

For cryopreservation, uniformity is king. Measure real cooling and warming prices, not simply what the protocol
says. Validate each vitrification kit with a little donor mate prior to rolling out generally. Track survival and re-
expansion prices after warming in the lab as a predictor. If fewer than 80 percent of glazed Quality 1 and 2

embryos re-expand within 2 hours of warming up artificial insemination, anticipate a hit in the field.

Embryo phase at freeze matters. | prefer small morula to early broadened blastocysts on day 7 for cryo. Very
increased blastocysts can survive vitrification, yet some lines and labs see far better field maternity with slightly
much less increased embryos. Straight transfer cryoprotectants streamline chute-side work. They likewise leave

much less area to deal with a timing error. Train the group, time the steps, and compose the times on the straw.

When fresh shines

Fresh transfers play to their strengths when you can match embryo supply and recipient demand without waste.

That usually appears like:

* A regular OPU tempo that reliably creates enough Quality 1 and 2 embryos to load your synchronized

recipient slots, with a tiny buffer.

* A recipient pipe where palpation, ultrasound, and record-keeping support rigorous acceptance standards on

transfer day.

* A donor roster that needs short generation intervals, for instance elite heifers or reveal livestock, where

monthly acquired is valuable.

* A lab that emphasizes embryo quality over raw counts, offering you 5 to eight solid blastocysts per OPU

typically as opposed to a larger number of limited embryos.

Fresh reduces perishability danger. It likewise stays clear of the small but actual portion of embryos that look great
after heating yet lug sublethal damages. In beef herds, | have seen fresh programs easily web half expecting at first
check across the year, dipping a little bit in August and peaking in October. That is difficult to match with frozen

unless everything else is perfect.
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When frozen supplies tactical value

Frozen embryos are your shock absorbers. They transform biological supply into inventory you can deploy on your

schedule. The value substances in three scenarios.

First, seasonality. In hot environments, IVF embryo manufacturing can stay consistent indoors while recipient
fertility degrades outdoors. Financial frozen embryos in the spring and utilizing them in the autumn allows you pile
transfers into your finest climate home window. Second, benefactor monitoring. High-value contributors take
advantage of pause, breedings, or wellness occasions that pull them off OPU. Frozen stock maintains embryo
circulation to the chute while the benefactor recuperates. Third, logistics across ranges. If your lab and recipient
herds are out the exact same website, delivering frozen straws is safer and less expensive than hauling fresh
embryos on a tight clock.

Cryopreservation likewise underwrites threat monitoring. A donor might provide an incredible flush with a specific
sire. If semen supply is limited, cold lets you stretch that cross across multiple groups and years. And in beef
programs concentrated on calving distribution, frozen inventory assists you chase after a narrower calving home

window by packing even more receivers on the same transfer day.

The trade-offs in plain terms
Here is a compact comparison | use when recommending clients.

® Fresh transfers usually deliver 5 to 12 percent points higher pregnancy than icy, provided comparable

recipient quality and lab standards.

® Frozen transfers provide you decoupled timing, geographic versatility, and insurance coverage against supply

interruptions, at the price of a maternity charge that is tiny in wonderful programs and larger in typical ones.

® Fresh programs endure little recipient deficiencies inadequately. If 10 recipients do not certify on transfer day,

those fresh embryos either find minimal homes or are disposed of. Frozen eliminates that dilemma.

® Frozen programs require spotless warming protocol execution. A sidetracked minute at the chute can set you

back more maternities than a month of fine-tuning synchronization.

e (Cash circulation differs. Fresh-heavy programs realize hereditary gains much faster yet call for limited weekly
labor and sychronisation. Frozen-heavy programs concentrate labor right into larger transfer days, commonly

reducing per-transfer handling costs.

What | see the closest on transfer day

On fresh days, | begin with the recipients. If | do not such as the luteal status, | do not move, even if it implies
leaving embryos extra. Accepting a low recipient is exactly how a good week becomes an ordinary month. For the
embryos, | like Grade 1 and strong Grade 2 blastocysts that are slightly broadened, with tidy trophectoderm cells
and a visible inner cell mass. If an embryo pussyfoots after 5 to 10 minutes of observation, | put it back in society

and reassess later on the exact same day.

On icy days, | station the warming technician away from the chute website traffic. | desire a timer, a labeling check
at every step, and a log of warming up beginning and load time for each and every straw. If we see a pattern of
sluggish re-expansion in the recipe, | reduce the transfer pace or halt and troubleshoot. | see more value in saving

ten embryos from messing up than in completing the early morning on schedule.

Economics that usually decide the question



The business economics vary by area, but a useful way to think is set you back per confirmed maternity, not set
you back per embryo. Mean your packed price per fresh embryo prepared to move is 140 to 220 dollars after
accounting for OPU, IVF lab, semen, and handling. At 45 percent verified pregnancies, you are paying

approximately 311 to 489 dollars per pregnancy.

Frozen could set you back 10 to 30 bucks more per embryo for cryomaterials and managing, so 150 to 250
dollars packed. If your verified price is 35 percent, the expense per maternity tallies at 429 to 714 bucks. If your icy
program performs at 40 percent, that drops to 375 to 625 dollars. You can see exactly how tightening recipient
option, educating the warming group, and selecting slightly earlier stage embryos for freezing make an actual

financial difference.

Inventory additionally shifts value. If frozen stock permits you to transfer 200 recipients in your best month rather
than 120 spread throughout low months, calving distribution improves, calf bone uniformity boosts, and

downstream advertising can include back the delta.

Common mistakes that sink results

| have actually seen talented groups miss targets for avoidable factors. The most typical include overly confident
recipient matters, leading to fresh embryos landing in minimal wombs. A second is lab complacency after a couple
of great months. Media and oil great deals drift. So do incubators. Without routine QC and a desire to stop cold

when top quality dips, you seed your tank with future disappointment.

Third, poor handling of heated embryos at the chute. Cozy in a draft, lose a minute, or lots through a bubble, and
you pay calmly a month later on. 4th, dissimilar embryo phase. Freezing hatched out blastocysts can work in some
hands, however most programs see steadier results freezing portable morulae to early expanded blastocysts.
Lastly, warm tension on transfer day. Near 35 Celsius, | attempt to set the warming and packing terminal in a cool

area next to the chute. The embryos notice.

A sensible decision framework

When a cattle ranch or dairy products asks me if they need to go fresh, icy, or mixed, | do not start with

philosophy. | ask a few concrete questions.
* (Can you integrate, screen, and deal with sufficient recipients each week to match a constant stream of fresh
embryos without chronic over or undersupply?

* Do you face foreseeable seasonal fertility sags or labor traffic jams that say for banking and focusing transfers

into far better windows?

*  Will your lab commit to confirming vitrification kits, checking re-expansion, and quiting cryo if top quality
blips?

® Are your area technicians educated and geared up to warm and load constantly, with time self-control at the

chute?

* Does your hereditary strategy profit extra from shorter generation periods currently, or from spreading

particular matings throughout months and recipient groups?

Teams that can respond to yes throughout the board often run a combined design. They transfer fresh when

recipients are perfect and the schedule gets along, and they ice up the rest to develop a buffer.

Real-world examples that sharpen the choice



One Angus seedstock client in a temperate environment ran fresh from February via June with once a week OPU
and transfer days. With disciplined recipient option and a laboratory that pressed quality over amount, they held
52 percent fresh pregnancies across 400 transfers. July and August drew them under 40 percent. They changed to
mostly iced up from mid July through early September, scheduled transfers at dawn two times per week, and
utilized a shaded hydraulic chute. Frozen outcomes balanced 38 percent throughout optimal warmth, practically
matching their summer fresh numbers from the year prior to. Their calving curve tightened, and they stopped

discarding fresh embryos on warm days.

A huge Holstein dairy products attempted the very same method yet saw frozen outcomes delay in the low 30s.
The article mortem found 2 culprits. Initially, high milk manufacturers with limited progesterone controlled their
recipient pool. Second, the warming up station sat downwind from an open shop door, and direct exposure times
sneaked long on busy early mornings. They moved heating right into a little shielded area, included a routine
progesterone examine a part of receivers, and declined suspicious recipients at the chute. Frozen outcomes
climbed up right into the high 30s. It did not equivalent fresh, but the economics made good sense due to the fact

that they might consolidate transfers right into their ideal windows and reduce weekly labor strain.

Implementation ideas that conserve headaches

If you are brand-new to cryopreservation in IVF Bovine, run a pilot with a handful of benefactors. Track not only
pregnancy however likewise embryo re-expansion after warming and very early heartbeat checks. If sexed semen is

in the mix, anticipate a tiny top quality fine, and pick embryos previously in expansion for freezing.

If you favor fresh, invest in recipient forecasting and straightforward culling. Overbooking recipients by 10 to 15
percent is better than lowering requirements on the day. Keep a list of back-up recipients on neighboring farms if
your geography allows. Videotape luteal ratings, uterine tone, and any kind of fluid at the time of transfer, after

that associate with maternity results. That comments loop improves option fast.

On all programs, maintain professional variability visible. 2 people moving side by side in the same herd can vary
by five or even more pregnancy points. Share results back to the group without blame and invite cross training on
method. Commonly a tiny adjustment in where the catheter suggestion sits, the length of time you look for the

uterine body, or exactly how you deal with a small cervix on heifers adds up over thousands of transfers.

Where fresh and frozen both win

It is easy to mount the choice as an either-or. In method, a combined technique typically obtains the most calves
on the ground with the least drama. Fresh sparkles when your week align, recipients are prime, and the lab hands
you a tray of Grade 1 blastocysts. Frozen brings you with warm, labor restrictions, and benefactor lulls. One

without the various other limitations your resilience.

There is additionally a signaling result inside the team. When you take on iced up as an intended tool as opposed
to an emergency bailout, you designate focus to warming technique and stock monitoring. When you protect
fresh embryos by declining minimal receivers, you indicate that pregnancy per transfer matters more than the

count on the daily worksheet. Those cultural selections establish your baseline.

Final ideas from the chute and the lab

| have actually stood in the dust at dawn with sweat beading on warmed straws and watched a staff struck 45
percent with frozen on a blistering week since they nailed the fundamentals. | have actually additionally seen

exceptional fresh programs lose 8 to 10 points by accepting inadequate receivers to stay clear of throwing out



embryos. The ground truth is not mysterious. Biology incentives alignment. Cryobiology penalizes sloppiness.

Receivers inform you the fact if you listen.

If you take care of OPU/ Oocyte Collection thoughtfully, maintain your IVF laboratory sincere regarding embryo
high quality, and construct a recipient pipe that can say no without remorse, you can make either strategy
perform. If you buy both, you will have alternatives when weather condition, donors, or labor has other plans. That
versatility, more than any type of solitary percentage point, is what obtains calf bones on the ground the method

you intended.



